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Research on age differences in heart transplant patients has focused primarily on medical 
outcomes, with mixed findings regarding mortality and morbidity rates and limited research 
regarding age differences in psychosocial and quality of life outcomes. To gain a more complete 
understanding of psychosocial adjustment after heart transplant, this study examined age 
differences in: satisfaction with quality of life, satisfaction with social support, depressive 
symptoms, negative affect, symptom distress, stress related to heart transplant, overall health 
functioning, coping strategies, and aspects of adherence.  Results indicate that older patients, 
compared to younger patients, report better adjustment and quality of life across numerous 
 outcomes 5-10 years after heart transplant.  These findings are consistent with previous literature 
examining age differences in developmental changes with emotion regulation and coping. This 
study hopes to contribute to the discussion of age and heart transplant, highlighting the 
importance of considering quality of life in addition to medical outcomes.  
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Age differences in long-term adjustment and psychosocial outcomes in a large multi-site sample 
5-10 years after heart transplant 
Solid organ transplantation is undeniably a life-changing event, with a multitude of 
physical and psychological features to consider as part of the transplantation process. The 
success of these surgeries, however, relies on numerous outcomes following the surgery, 
including psychological adjustment, coping skills, and adherence to a treatment regimen or 
protocol.  Given that heart disease is the number one leading cause of death for men and women 
in the United States (Heron et al., 2006), heart transplantation can be a life-saving measure for 
people whose heart disease develops into heart failure.  According to the Organ Procurement and 
Transplantation Network (OPTN), in 2010, there were 2,334 heart transplants performed in the 
U.S., and this number of transplants completed has remained relatively stable since 1990.  Of 
these 2,334 heart transplant patients, 1,430 patients were between the ages of 35 and 64, 
comprising well over half of the transplant population.  Only 321 people at the time of the 
transplant were above the age of 65, comprising 13.8% of the transplant population.  There were 
more heart transplants for children and teens under the age of 18 as there were for adults over 65 
years.  While there has been an increase in the percentage of older patients receiving heart 
transplant in the past 20 years (see Figure 1), this increase appears to have leveled off during the 
past several years. These rates are still low compared to rates of mortality due to heart failure, 
which is approximately 35 times more common in older adults relative to younger adults (Heron 
et al., 2006). Obviously, older adults are more likely to have comorbidities that may serve as 
contraindications to heart transplant, however it is interesting to note these discrepancies and 
trends in populations receiving heart transplants. 
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Figure 1.  Data retrieved from the Organ Procurement and Transplantation Network online 
database.  This distribution of heart transplants across age groups demonstrates that heart 
transplant rates for patients age 65 and older has increased since 1988.  Over the past few years, 
however, distribution of heart transplants across all age groups has remained relatively stable. 
 
It is well known that the U.S. population is aging (Gist & Hetzel, 2004).  In 2008, people 
over the age of 65 represented 12.8% of the population, but they are expected to represent 19% 
of the population by the year 2030.  Additionally, the health problems that older adults currently 
face include more chronic or gradually developing diseases, rather than acute, infectious illnesses 
(Larsen & Lubkin, 2009).  Approximately 80% of older Americans have at least one chronic 
health condition (CDC & Merck Company, 2007), with hypertension as the most frequently 
occurring condition.  One challenge to understanding health issues and outcomes is that the 
features influencing these outcomes can vary greatly depending on the population being 
addressed.  Particularly between age groups, there can be differences in various psychological 
features of health, such as health beliefs, values, expectations for functioning following a 
disease, and motivations for treatment adherence.  These differences are important for health 
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care professionals to understand, particularly in the case of a substantial stressor such as heart 
transplantation and recovery.  
Given increasing life expectancies and improved health among older adults, it is 
important to continually evaluate standard practices and procedures regarding older adults and 
treatment options.  There has been a continual increase in recommended guidelines for transplant 
recipient age cut-offs, however there are still disproportionately fewer older adults receiving 
heart transplants compared to younger adults.  There may be various potential reasons for this 
discrepancy, including legitimate differences in outcomes for older patients, an unbalanced focus 
of clinical research regarding types of outcomes, or potentially there are misconceptions about 
how older patients will adjust to organ transplantation.  The present study will not focus on 
identifying reasons for this discrepancy but instead depict the state of psychological adjustment 
for patients who have survived at least 5 years after heart transplant.  Rather than focus on 
various predictors of adjustment, including patient age, the purpose of the present study is to 
provide more evidence and a further understanding of the psychological domains in which age 
differences exist.   
Review of the Literature 
Survival rates and other medical outcomes. Based on OPTN data, it is evident that the 
number of adults over the age of 65 receiving heart transplants has increased over the past 15 
years, although older adults generally have poorer physical health and more comorbid diseases 
than younger adults (Taylor et al., 2009).  According to a study conducted by the International 
Society for Heart and Lung Transplantation (ISHLT) registry, many of the risk factors that were 
predictors for mortality at 1 year following heart transplant remained predictors at 5, 10, 15 and 
20 years following surgery (Taylor et al., 2009).  These predictors included a variety of 
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transplant-related variables, but increasing recipient age remained a significant risk factor for 
mortality at each of these follow-up stages.  
In addition to the data from the ISHLT, several other studies have suggested that older 
patients have poorer medical outcomes following heart transplantation.  A multi-site, large 
sample study (n = 911) used a multivariate approach and found that advanced age was a 
significant risk factor for death during the first year post-transplant (Bourge et al., 1993).  An 
additional study demonstrated that adults over age 55 have higher rates of infection at 1 year 
post-transplant and lower survival rates at 5 years post-transplant compared to patients 55 years 
and younger (Borkon et al., 1999). According to the OPTN database, adults over the age of 65 
have a 1-year survival rate of 84.3%, which is the second lowest survival rate of any age group.  
At 3 and 5 years post-transplant, older adults have the lowest survival rates (74.7 % and 65.3%), 
compared to the average survival rates across age groups (78.5% and 72.0%, respectively). 
These results provide evidence that older adults have poorer survival rates compared to other age 
groups, and that this trend remains the same with increasing years post-transplant.  
Another study suggested that heart transplant outcomes for older patients are not as 
favorable compared to younger patients, finding that mortality and long-term survival rates for 
older patients were poorer than younger patients (Tjang, van der Heijden, Tenderich, Korfer, & 
Grobbee, 2008).  A study examining long-term outcomes of heart transplantation found that 
older patients had significantly lower survival rates compared to younger patients, as well as 
lowered rate of malignancy and freedom from dialysis (Marelli et al., 2008).  In a review in 
2010, researchers note that older age may be a contraindication to cardiac transplant, and that age 
65 should generally be considered the upper age limit for heart transplant (Mancini & Lietz, 
2010).  They also reference the increased mortality rates and lower long-term survival for older 
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patients, and they suggest that older transplant candidates should be considered with more 
scrutiny due to their limited reserve.  As an example of a real-life application of these findings, 
there are transplant centers in the U.S. that explicitly state age cutoffs or age limitations 
regarding which patients the center will consider for heart transplant.  
Contrary to this research, numerous studies have provided counterevidence suggesting 
that these older patients who receive heart transplants do not have poorer outcomes. A large 
single-center study (n = 702) found that older recipient age (patients above age 60) was not a risk 
factor for early or late death (Zuckerman et al., 2000). While this study used similar statistical 
techniques to the Bourge et al. (1993) study, Zuckerman and colleagues (2000) found opposing 
results regarding age as a risk factor for mortality.  Another study examined long-term survival 
rates of patients over age 60 with induction therapy following heart transplantation from a single 
transplant center (Zuckerman et al., 2003). The researchers found no evidence for age differences 
in survival rates or incidence of severe infection compared to younger adults.  An additional 
study conducted by Coffman and colleagues (1997) examined age differences in long-term 
survival and morbidity of heart transplant patients for 4 years following surgery.  They found 
that 1-, 2-, 3-, and 4-year survival rates for younger patients (< age 60) and older patients (> age 
60) were not significantly different.  Return-to-work rates, number of hospitalizations and length 
of hospital stay also did not differ significantly between the older and younger patients.  Other 
studies found similar results, in which older and younger patients had comparable survival rates 
up to 3 years post-transplant (Blanche et al., 1996) and 1, 5, and 10 years post-transplant 
(Demers et al., 2003).   
Morgan and colleagues (2003) used a matched-sample design and compared older and 
younger heart transplant patients matched for sex, etiology of heart failure, UNOS status (United 
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Network for Organ Sharing status of medical urgency for transplant), and immunosuppression 
therapy era.  They found no significant differences between the two patients groups in regards to 
1-, 3-, 5-, and 10-year actuarial survival, overall hospital stays, or incidence of diabetes, 
hypertension, chronic obstructive pulmonary disease, or peripheral vascular disease.  There were 
some significant medical differences between older and younger patients. For example, older 
patients had higher rates of prior myocardial infarctions and higher incidences of transplant 
coronary artery disease.  
A recent retrospective study reviewed the United Network for Organ Sharing (UNOS) 
dataset to analyze outcomes for heart transplant recipients and examined age differences 
specifically (Weiss, Nwakanma, Patel, & Yuh, 2008).  The study sample included 14,401 
patients who received orthotopic heart transplant between 1999 and 2006.  Their analyses 
showed that older patients (> 60 years at time of transplant) had lower survival rates than 
younger patients, although they note that the cumulative 5-year survival rate differences between 
older and younger patients differed by only 6%.  They also found that if older patients survived 
past the first year of transplant, their long-term survival only differed by 3% compared to the 
younger patients.  Interestingly, the researchers discovered that older patients appeared to receive 
hearts from higher-risk donors who tended to be older and have higher rates of infection or 
diabetes.  This concept of an “alternate list” of organs for older patients has been recommended 
by the ISHLT as a potential strategy for the future of organ allocation practices (Mehra et al., 
2006). Weiss and colleagues (2008) however, suggest that the higher rates of mortality for the 
older patients found in their study may be a result of the high-risk donor organs allocated to older 
patients.  The researchers concluded overall that the survival rates of older patients were 
acceptable, and heart transplant should not be restricted based on age.  Additionally, the ISHLT’s 
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2006 Guidelines for Care of cardiac transplant patients recommended that patients up to and 
including age 70 should be considered for cardiac transplantation, citing evidence of the 
comparable survival rates seen in the previously mentioned studies (Mehra et al., 2006). Thus, 
while some research suggests poorer outcomes for older adults following heart transplant, other 
research has found that regarding strictly medical outcomes, older adults may perform similarly 
to younger adults. Given these somewhat equivocal findings regarding morbidity and mortality 
rates, continued research is needed to examine various aspects of long-term heart transplant 
outcomes as a supplement and in conjunction with the medical outcome data.  
Psychosocial outcomes. While research is unclear regarding age differences in morbidity 
and mortality outcomes, other research has found age differences in psychosocial functioning for 
those surviving patients. One study found that older patients reported better total quality of life 
and less psychological distress compared to younger patients at 3 and 4 years following heart 
transplantation (Coffman et al., 1997).  Similar results were seen in a study that followed long-
term heart transplant recipients who were still alive at more than 10 years after transplantation 
(Martinelli et al., 2007).  These researchers found that while older patients (70 years or older) 
had significantly more impairment in a physical dimension of quality of life, their mental 
functioning regarding quality of life was similar to younger patients.  Additionally, the older 
patient group reported significantly fewer depressive symptoms on the Beck Depression 
Inventory (BDI) than the younger group. There have also been similar findings in previous 
research using the same patient population as in the present study. Grady, Jalowiec, and White-
Williams (1999) found that older age was a significant predictor of improved quality of life at 1 
year following heart transplant.  The authors attributed this finding to older patients having fewer 
non-health stressors due to their stage in life compared to younger patients. A study by 
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Rybarczyk et al. (2007) found that older heart transplant patients (60 years and older) are less 
depressed and report less negative affect than younger patients at 5 years following transplant 
surgery.  Additionally, the older patients had lower depression scores compared to previously 
unpublished norms for nontransplanted heart failure patients of the same age group, while the 
young patients’ depression scores were nearly the same as their same-aged nontransplanted heart 
failure patients.  This suggests that younger heart transplant recipients return to pretransplant 
depression levels, while the psychological benefits for older adults are more durable and last for 
at least 5 years.  
Some research has found that older patients have better psychological outcomes than 
younger patients with health stressors or other types of organ transplant. A study examining 
depression in female patients discovered that women aged 56 and older had significantly lower 
depression scores than those under age 56 after a major cardiac event (Plach, Napholz, & Kelber, 
2003). Similar results were seen in another study that examined age differences in adjustment 
after 8 weeks of receiving a cancer diagnosis (Harrison & Maguire, 1995).  The researchers 
found that younger patients had a significantly higher number of diagnosed depression and 
anxiety cases compared to the older patients. They also measured frequency of patient concerns 
and total number of concerns and discovered that younger patients had significantly higher 
concern scores compared to older patients.  The researchers note the apparent better coping by 
the older participants, but they emphasized that a longitudinal observation of coping is needed.  
Another study measured quality of life following heart, liver, and lung transplant surgeries 
(Littlefield et al., 1996).  These researchers found that patients who were physically active 
tended to be younger, while patients who functioned better psychologically tended to be older.  
Other studies suggest similar trends, that younger patients have better physical adjustment and 
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older adults have better psychological adjustment (Martinelli et al., 2007).  A recent study 
examined psychological adjustment in patients nine years following cardiac-related surgery 
(Koivula, Hautama¨ki-Lamminen, & Astedt-Kurki, 2009). They found that being under age 65 
was a common predictor for both long-term fear and anxiety and explained a significant portion 
of the variance in these outcome variables.  While all of these previously mentioned studies 
address an aspect of age differences in adjustment following a health-related event, none have 
systematically examined age differences and their influence on comprehensive, long-term 
adjustment to heart transplantation. 
Interestingly, advanced age may serve to benefit transplant patients in particular domains.  
Several studies have found a phenomenon in which older patients have significantly fewer 
rejection rates following transplantations than younger patients (Bradley, 2002; Coffman et al., 
1997; Demers et al., 2003; Zuckerman et al., 2003).  Immunosenescence, or the gradual 
deterioration of the immune system that occurs with natural aging, may actually be an 
explanation for the lower rejection rates in older adults following transplant (Renlund, Gilbert, & 
O’Connell, 1987).  A recent study found that transplant recipients over age 60 had particular 
biomarkers of immunosenescence that made them less prone to reject kidney transplants 
(Trzonkowski et al., 2010).  These researchers emphasized that medical professionals ought to 
take this immunosenescence factor into account when determining levels of immunosuppresion 
medication for older patients.  Nonetheless, it appears that older adults may maintain certain 
advantages over younger adults in the years following transplant in both physical and 
psychological outcomes.  
An important caveat to the interpretation of several of the previously mentioned findings 
is that older adults who participate in long term follow-up studies are a highly selected group of 
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patients that have survived through the first several years post-transplant.  Studies that focus on 
psychological or psychosocial outcomes for heart transplant patients generally involve some 
follow-up period, since researchers are examining psychological outcomes ranging from the first 
year post-transplant through long-term follow-up several years after the transplant.  Therefore, 
the patients who participate in the long-term follow-up studies are either patients who have 
survived up to that point, or they are healthy and feeling well enough to participate.  These 
patients may have special psychological or physical characteristics that distinguish them from the 
other older transplant recipients who did not survive long enough or do not feel well enough to 
participate in the studies. The patients in these studies are a selected group, and may not 
accurately reflect the general pool of transplant patients.  A highly selected group of participants 
can be a threat to external validity, or the ability to generalize the findings to the larger 
population (Kazdin, 2010).  This is important to consider when examining various long-term 
research, since a limitation to these studies is that the participant sample only represents those 
patients who survive to participate in the study.  
Adherence. The terminology used to describe post-operative procedures has shifted 
somewhat over the past several decades.  “Adherence” and “compliance” are often used 
interchangeably, though they have different connotations.  According to Haynes (1979), 
compliance can be defined as “the extent to which a person’s behavior (in terms of taking 
medication, following diets, or executing lifestyle changes) coincides with medical or health 
advice.”  This definition has been criticized since it places the patient in a very passive role, 
minimizes his or her role as a decision-maker, and suggests that health care is authoritarian 
(Eisenthal, Emery, Lazare, & Udin, 1979).  Adherence, on the other hand, suggests a more 
active, collaborative interaction between the provider and the patient.  Although the term patient 
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compliance (commonly seen in the context of a “non-compliant patient”) is often seen in medical 
literature (Feinstein, 1990), adherence reflects a more patient-centered perspective of health care.  
This paper will use the term adherence in the place of the word compliance.  
Adherence to post-transpant medical regimen is a critical component of long-term post-
transplant care.  Nonadherence may lead to acute rejection episodes, loss of the transplanted 
organ, or even death.  Additionally, patient nonadherence can be frustrating for transplant center 
personnel and other members of the transplant team, particularly since an organ that is rejected 
due to nonadherence could have been given to another patient on the waiting list (Laederach-
Hoffman & Bunzel, 2000).  Regarding heart transplant, one study estimated nonadherence rates 
as high as 37% for exercise, 34% for monitoring blood pressure, 20% for immunosuppressive 
medication, 19% for smoking, 18% for diet, 9% for clinical attendance, and 6% for heavy 
drinking (Dew, Roth, Thompson, Kormos, & Griffith, 1996). The most important domain for 
adherence is with medication adherence, or immunosuppressive drugs, which are necessary to 
prevent rejection episodes.  Self-reported reasons for medication nonadherence include disliking 
the side effects of medication, cost of medications, insufficient family support, low self-esteem, 
or simply forgetting to take the medications (Laederach-Hoffman & Bunzel, 2000).   
 There is some evidence to suggest older patients show better adherence to their post-
surgery medical regimen. One study examined renal transplant patients (n = 34) at 5-6 years 
post-transplant (Gremigni et al., 2007). Adherence was measured by a self-report scale 
evaluating frequency of taking medication and difficulty taking medication exactly as prescribed. 
The researchers found that age was a predictor of adherence, with younger patients being less 
likely to adhere than older patients.  They also discovered that participants who used an active 
coping style and perceived less autonomy in their treatment management were less likely to take 
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their medications.  These three variables (age, autonomy, and active coping) accounted for 65% 
of the variance of adherence to medication. 
In a study examining psychosocial variables and adherence in heart failure patients 
(Evangelista, Berg, & Dracup, 2001), researchers found that medication adherence was 
significantly higher for patients age 60 and older than those under age 60.  They also discovered 
that mental health, physical health, and neuroticism were significant predictors of overall 
adherence, with better mental health, physical health, and lower neuroticism predicting better 
adherence rates.  Thus, it appears that the variations in psychological adjustment and well being 
may be related to the important post-operative medical regimen adherence.  These findings again 
highlight the notion that older patients may have more sought after adherence behavior in 
addition to the improved psychological outcomes.  
 There are various theoretical models for understanding adherence and conceptualizing 
why people have particular health behaviors that may help explain these findings. One of these 
theories is the Health Belief Model (HBM), which suggests that personal beliefs and perceptions 
about a disease influence health behavior (Becker, 1974; Glanz, Rimer, & Lewis, 2002).  Beliefs 
about strategies to decrease disease occurrence can also impact health behavior in this model, 
which may be useful in examining factors that relate to medical regimen adherence.  This model 
includes four primary constructs that can be used to explain health behavior; the perceived 
seriousness of a disease, perceived susceptibility or personal risk, perceived benefits of adopting 
a new behavior, and the perceived barriers to change. 
There are several other factors that may also influence these constructs. Modifying 
variables are individual characteristics, such as education level or past experience, which 
influence personal perceptions. Cues to action are events or things that move people to change 
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their behavior, including advice from others or the illness of a friend or family member.  
Rosenstock, Stretcher, and Becker (1988) added self-efficacy to the original four constructs, 
emphasizing the idea that a person’s belief of his or her capability to complete a new health 
behavior will influence the likelihood that behavior is performed. The self-efficacy model itself 
has been used to explain health behavior (Bandura, 1997).  Bandura suggests that health behavior 
is a result of beliefs in one’s ability to carry out a certain action and the anticipated consequences 
of that behavior.  Perceived self-efficacy may be influenced by a variety of variables as well, 
including previous history, persuasion or support by others, and an individual’s physical and 
emotional state.  While Bandura’s self-efficacy model (1997) focuses on relatively 
intraindividual features, the HBM encompasses a much wider range of factors. The HBM is quite 
comprehensive in that it accounts for a broad scope of influences, ranging from unique personal 
beliefs about oneself and a disease to larger psychosocial factors. Age may play a role as a 
modifying variable in this model and serve as a proxy for past experience, with the presumption 
that older adults have had more experience with health and health management.  They have 
likely also experienced more cues to action than younger adults, and older patients who often 
witness same-age peers or family members becoming ill may be continually motivated to adhere 
to their medical regimen.  Lastly, older adults may have higher self-efficacy regarding their 
ability to carry out certain health behaviors, again due to their experiences and knowledge of 
how their body responds to illness.  
Another theory that can explain health behavior is the common-sense model (CSM), 
(Hale, Treharne, & Kitas, 2007; Leventhal, Meyer, Nerenz, 1980; Meyer, Leventhal, Gutmann, 
1985). Unlike the HBM, the CSM focuses more on illness representations. The CSM posits that a 
person’s “lay” beliefs about an illness are combined with existing beliefs, which in turn guide the 
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person’s understanding of symptoms and resulting coping behavior.  There are five main 
components of the CSM: 1) identity, or label given to a disease and the symptoms associated 
with it; 2) cause, or individual belief of perceived cause of condition; 3) duration, or expected 
time-line for how long the condition may last; 4) consequences, or expected outcome and impact 
of the disease; and 5) curability/controllability, or beliefs about whether the disease can be 
managed and an individual’s degree of influence.  
An older patient may perceive or represent heart transplant differently from a younger 
patient, which according to the CSM, would influence his or her health behavior. First, an older 
patient might label or identify heart transplant as an opportunity for improvement in quality of 
life or extension of healthy years, versus a younger patient who may hold a more negative 
connotation with the heart transplant since illness and disease do not fit the expectations for 
health of a younger person.  Older patients may also have more realistic expectations for duration 
of recovery period than younger patients, again since older patients generally have more 
experience with illness and recovery.  Additionally, younger patients may have a more difficult 
time adjusting to life after heart transplant compared to older patients due to unexpected 
consequences or impact of the surgery.  Presumably, fewer older patients are working when they 
have the surgery, while many of the younger patients may still be holding jobs. Therefore, 
younger patients’ expectations for functioning or ability to return to previous levels of activity 
may be higher due to financial responsibilities and desire for a return to normal functioning.  
Ultimately, there are numerous ways in which people experience an illness or disease, 
and certain modifying variables, such as age, can impact these perceptions.  Understanding 
which populations may experience heart transplant differently can have significant implications 
for important health-related behaviors.  Medical regimen adherence, in particular, cannot be 
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underestimated in terms of medical outcomes following transplant surgery. One review found 
that poor adherence or nonadherence was responsible for up to 25% of patient deaths during the 
initial recovery period following transplant (Laederach-Hofmann & Bunzel, 2000).  This study 
found that overall nonadherence rates ranged from 20-50%, demonstrating that assumptions 
about transplant patients as highly motivated may not be accurately reflected in their health 
behaviors.  As suggested from the previously reviewed models, health behavior is multifaceted, 
but there are several components in which age might serve as a proxy and could be used to 
explain age differences in adherence rates.    
For heart transplant in general, where the ultimate goal is to improve quality of life and 
increase life expectancy by a number of years, it is also important for consider the element of 
long-term adjustment. Certain important health-related behaviors, such as nonadherence rates, 
tend to increase over time (Haynes, 1999), since it is suggested it is easier to make behavior 
change for a short-term rather than a long-term period. On one hand, one might expect that 
adherence rates increase over time as the patient becomes more familiar and accustomed to the 
rigors of the post-transplant regimen.  Research, however, shows the exact opposite trend, with 
difficulty with adherence increasing over time. Dew et al. (1996) found that patients reported 
increases in difficulty following physicians’ instructions at 2, 7, and 12 months post-transplant.  
As one might infer, the percentage of patients reporting multiple problems with the medical 
regimen increased over the follow-up period (41.4% at 2 months, 60.9% at 7 months, and 77.9% 
at 12 months).  Therefore, it is important to examine adherence rates as well as other 
psychosocial outcomes at a long-term follow-up period to better understand long-lasting trends 
in adjustment.  
  16 
Stress and coping. The time period immediately following heart transplant, as well as 
for several years after, can undoubtedly cause stress.  There are numerous adjustments that need 
to be made, such as the acceptance of the patient role, managing finances, adherence to the 
medical regimen, and concern with returning to work or physical rehabilitation (Olbrisch, 
Benedict, Ashe, & Levenson, 2002).  Although each patient may go through the same surgery 
and are instructed to follow a similar post-operative regimen, certain individual factors can 
impact the experience and management of stress that accompanies this recovery period. 
Some research has shown that older adults tend to report fewer stressful life events than 
younger adults (Paykel, 1983), and they also report fewer stressors in general. Chiriboga (1997) 
examined four groups of adults at different stages of life and asked them to rate how often they 
were hassled by a particular stressor.  The four groups included high school seniors (n = 52), 
newlyweds (n = 50), parents in early middle age about to be “empty nesters” (n = 54), and later 
middle-age adults within two to five years of retirement (n = 60).  The researcher found that the 
retirement and empty-nest participants were less hassled and reported fewer life events than the 
younger participants.  
Another study found that younger and middle-aged adults reported more daily stressors 
than older adults (Almeida & Horn, 2004).  These researchers took a sample (n= 1031) from the 
National Survey of Midlife in the United States (MIDUS) and conducted telephone interviews 
with the participants.  They used a semi-structured interview to assess frequency and content of 
daily stressors.  Results showed that compared to young and midlife adults, older adults reported 
less frequent stressful days, fewer stressors, and described their stressors as less severe.  
Additionally, the frequency of interpersonal tensions decreased as age increased, however older 
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adults had a higher proportion of stressors involving a close friend or relative compared to the 
other age groups.   
The previous sets of findings make intuitive sense when considering that younger and 
middle-aged adults may have more daily occupational responsibilities or stressors from raising a 
family.  On the other hand, older adults are more likely to face health problems, including 
chronic illness that requires daily management, or even bereavement of spouses and friends 
(Aldwin, 2007).  In considering these findings, some researchers have wondered perhaps the 
older adults experience and cope with the stressors in a more adaptive manner. Charles et al. 
(2010) examined differences in daily stressors and positive events and their impact on emotional 
experience among older women (n = 101, 63-93 years old). They hypothesized that the older 
women would experience less emotional reactivity than the younger women in the participant 
sample.  They instead found that participants across age groups reported similar increases in 
negative affect in response to a stressor. The oldest women, however, reported less frequent 
negative affect and fewer stressors, and the researchers found that the age differences in negative 
affect were fully mediated by the decrease in daily stressors.  They suggested that perhaps older 
adults are more effective at regulating difficult situations early on, and thus would manage a 
particular stressor so effectively that they would not even report it as a stressor that caused 
distress. 
In addition to age differences in reporting stressful events, there is also evidence that 
older adults may cope with stress differently from younger adults.  A large study using 1,000 
interviews of middle-aged to older men from the Normative Aging Study (NAS) found that older 
men reported fewer negative emotions, fewer problems, and appraised the problems as less 
stressful than the younger men (Aldwin, Sutton, Chiara, & Spiro, 1996).  They also reported 
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fewer explicit coping strategies, but since there were no age differences in perceived coping 
efficacy, the researchers interpreted the findings to suggest that the older men were more 
effective copers.  Additionally, the researchers speculated the prospect of a temporal change in 
the nature of stress with increasing age.  Perhaps as stressors become more chronic rather than 
episodic, older adults utilize more “management strategies” rather than coping strategies, for 
example by rearranging their lives or daily experiences to avoid opportunities where stressful 
problems might be present.   
Other studies have suggested differences in types of coping with increasing age.  One 
study found that older adults used proportionately more intrapersonal, passive, emotion-focused 
forms of coping while the younger adults used more interpersonal, active, and problem-focused 
forms of coping (Folkman, Lazarus, Pimley, & Novacek, 1987).  Another study found similar 
results, in which older adults were less likely to use emotional expression or information seeking 
in order to cope with an illness than middle-aged adults (Felton & Revenson, 1987).  When 
examining these previously reviewed studies, research methodology is an important 
consideration. Aldwin (1990) discusses that many life event inventories used in stress and coping 
research include daily stressors that are more relevant to younger adults, such as challenges with 
marriage, children, and occupational responsibilities.  Both Folkman and colleagues (1987) and 
Felton and Revenson (1987) used various self-report stress and coping scales that do not specify 
age considerations regarding the content.  The findings from these studies may have been 
influenced by the proportionately more relevant scale content for the younger adults.  
An additional reason why the older patients may adjust differently to heart transplant may 
be due life experiences.  The inoculation hypothesis suggests that prior experience with a 
negative event provides an inoculation from a strong emotional response when experiencing a 
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similar situation in the future (Eysenck, 1983). Therefore, an older patient may experience 
surgery, complicated medical regimens, and general health-related stress as less stressful since he 
or she is more likely to have experienced similar events in the past compared to a younger 
patient.  Several studies of older adults following a natural disaster have found that older adults 
who were previously exposed to a natural disaster reported less anxiety (Norris & Murrell, 1988) 
and fewer depressive symptoms (Knight, Gatz, Heller, & Bengtson, 2000) than older participants 
without previous exposure.  Another study compared older and younger participants on short-
term post-traumatic symptoms following an earthquake, and found that the older participants’ 
PTSD symptoms dissipated significantly quicker than the younger participants’ symptoms (Kato, 
Asuki, Miyaki, Minakawa, & Nishiyama, 1996). This body of research can be expanded in 
understanding why older adults may fare better than younger adults following a major surgery, 
given that older adults have generally had more experience with health problems and recovery 
procedures.  
Another reason for the older patients’ better adjustment may be due to age-related 
changes in emotion regulation. Various studies have demonstrated that there are important 
changes in the emotion domain as people age.  Lawton, Kleban, Rajagopal, and Dean (1992) 
studied a large sample of younger, middle-aged, and older adults, and found that emotional 
intensity decreased as age increased.  Additional studies have found that this decrease in 
emotional intensity and expressivity is more apparent for negative emotions (Barrick, 
Hutchinson, & Deckers, 1989; Carstensen, Gottman, & Levenson, 1995).   One study using a 
large, ethnically diverse sample demonstrated that older participants reported greater emotional 
control and fewer negative emotional experiences compared to younger participants (Gross et al., 
1997).  These researchers interpreted their results to suggest that older adults’ greater emotional 
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control is adaptive and allows them to experience positive emotions more frequently, while 
diminishing the occurrence or intensity of negative emotions.  One theoretical explanation for 
these findings is the socioemotional selectivity theory (Carstensen, Isaacowitz, & Charles, 1999).  
This is a motivational theory that posits people are more motivated to pursue emotionally 
meaningful goals as they age, which they achieve through improved emotion regulation.  An 
additional body of research has coined the term “positivity effect”, which finds a shift from a 
preference for negative information in youth to a preference for positive information later in life 
(Carstensen & Mikels, 2005).  Thus, general age changes with emotional experience may explain 
some of the improved psychological adjustment and decreases in negative affect found in the 
previously cited studies.  
The social support systems of older and younger adults also differ from each other.  As 
explained through socioemotional selectivity theory (Carstensen et al., 1999) older adults are 
motivated to pursue emotionally meaningful relationships, and they tend to selectively maintain 
these relationships while discarding less important social contacts.  As a result of this pruning 
process, older adults tend to have smaller social networks that are composed of close social 
partners, relative to the social networks of younger adults (Carstensen, Fung, & Charles, 2003).  
This reduction of peripheral social contacts has a benefit for older adults, since their social 
network, though small, is made up of emotionally close people.  Carstensen and colleagues 
(2003) note that these preferred social partners are more likely to provide social connectedness 
and facilitate emotionally meaningful experiences, and older adults report feel quite satisfied 
with their social networks.  
Some of these age-related changes in social support are seen in heart-related health 
literature.  One study examined social support use among older adults with chronic heart failure, 
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and found that men under the age of 65 perceived less support than other groups in the study 
(Bennett et al., 2001).  They also found that changes in social support significantly predicted 
changes in health-related quality of life, suggesting that social support and perceptions of support 
may play an important role in some psychosocial outcomes. Other research has also 
demonstrated the importance of social support in organ transplant.  Bunzel & Laederach-
Hoffman (2000) reviewed transplant studies to examine predictors of post-transplant 
noncompliance, and they found that poor social support was a predictor of post-transplant 
adherence difficulties.  Social support is an important psychosocial element to consider in the 
transplant process, and patients’ levels of social support should always be evaluated on an 
individual basis. However, age-related changes in motivations for emotionally meaningful social 
experiences may increase the possibility for older adults to have more satisfying and better social 
support than younger adults. 
An additional consideration in regards to age differences in health-related stress is the 
notion of “being off schedule” as a potential stressor.  Neugarten (1976, 1979) suggests that there 
is a socially prescribed timetable for major life events, and unanticipated life events that occur 
“off schedule” can be a source of distress.  Illness and health concerns in older age are 
considered anticipated life events, and therefore do not cause what Neugarten (1979) terms 
“psychiatric crisis.” With unexpected and unanticipated events, Neugarten (1976) explains that 
the event cannot be rehearsed, a person cannot conduct any “grief work”, and there is no 
reconciliation with how the event fits into the continuity of the life cycle.  Based on Neugarten’s 
ideas, people in midlife with serious health concerns, such as those requiring a heart transplant, 
might enter into the surgery with an already heightened level of distress.  They may feel 
incongruence between their expectations for a schedule of life events and their current health 
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state, whereas the older adults who are encountering health problems “on time” might not feel 
the same distress.   
Statement of the Problem 
Rationale. Numerous studies have examined age differences in medical outcomes for 
heart transplant patients, and a relatively smaller body of research has explored long-term 
psychological adjustment to heart transplant.  Several studies have found age differences in 
adherence and psychosocial outcomes after a cardiac event (Bennett et al., 2001; Evangelista et 
al., 2001; Koivula et al., 2009), but these results were generally incidental findings in which the 
researchers were not focusing on age differences directly. Other previous studies using the same 
subset of data in the present study have reported on secondary findings of age differences in 
depression (Rybarczyk et al., 2007), negative affect (Rybarczyk et al., 2007) and quality of life 
(Grady et al., 2005), but again none of the previous studies focused on comprehensive 
examination of age differences in heart transplant outcomes. There are various theoretical bases 
for understanding how age may play a role in adjustment to heart transplant, including 
differences in emotion regulation and experiences of stress, coping styles, social support, and 
even more existential considerations of major health events at certain stages in life.   
Additionally, several of the previously reviewed studies involved patients drawn from a 
single transplant center (Borkon et al., 1999; Coffman et al., 1997; Demers et al., 2003; 
Littlefield et al., 1996; Marelli et al., 2008; Martinelli et al., 2007; Morgan et al., 2003; Tjang et 
al., 2008). This study will include data gathered from heart transplant patients who received 
treatment at four different transplant centers located across the U.S. One advantage to this multi-
site study is that the external validity of the study is strengthened and the results can be more 
confidently generalized to the larger population of heart transplant recipients (Kazdin, 2010).  By 
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including participants from multiple sites in a single study, there is a reduced chance that results 
will be influenced by certain participant sample characteristics which are unique to one 
geographic location or stimulus characteristics that distinguish one transplant center from 
another. 
The purpose of the present study was to examine age differences in long-term adjustment 
to heart transplant from a psychological perspective in an effort to supplement and support the 
bodies of research regarding both medical and psychosocial outcomes for heart transplant 
patients.  In the 2006 Guidelines for Care of Cardiac Transplant Patients published by the 
International Society for Heart and Lung Transplantation, it was recommended that patients <70 
years of age can be considered for heart transplantation (Mehra et al., 2006).  Additionally, they 
recommend that carefully selected patients over the age of 70 may be considered for heart 
transplantation if they meet specific criteria.  In an effort to further support these 
recommendations, this study contributes to the literature by focusing primarily on age 
differences in several aspects of psychosocial adjustment to heart transplantation.   
Hypotheses. The study aims in the present study were to compare older and younger 
heart transplant patients on numerous psychosocial outcomes 5-10 years after their transplant.  In 
considering the previously reviewed literature and the rationale for the present study, the 
following hypotheses for the present study are:  
Compared to younger patients, patients over the age of 65 at time of follow-up (at least 
age 60 at time of transplant) will have 1) higher satisfaction with quality of life, 2) higher 
satisfaction with social support, 3) lower levels of negative affect, 4) less depression, 5) less 
symptom distress, 6) less self-reported stress related to the heart transplant, 7) higher levels of 
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overall functioning, 8) more positive coping strategies, 9) less difficulty with medical regimen 
adherence, and 10) better adherence behavior.  
Method 
Participants 
Heart transplant patients who participated in this study were from a large, multi-site, 
prospective study of quality of life outcomes between 5 and 10 years after the transplantation. 
The non-random sample was drawn from 1,437 patients who received heart transplants between 
July 1, 1990 and June 30, 1999 at one of four medical centers in the United States, each with IRB 
approval.  Each of these four centers were active participants in the Cardiac Transplant Research 
Database (CTRD). At the time of the start of the original study, there were 884 patients between 
5 and 10 years post-heart transplantation that were eligible for study recruitment.  Of the patients 
that were not eligible for study recruitment (n = 553), 386 patients died prior to consent and 167 
patients transferred their care to another institution. Study inclusion criteria included the 
following: participants at least 5 years postorthotopic heart transplant; at least 21 years old; able 
to read and write English as demonstrated by the ability to pass the subtest of the Wide Range 
Achievement Test (Wilkinson, 1993); physically able to participate in the study; and able to give 
informed consent.  While 597 patients provided informed consent, 555 patients provided both 
informed consent and completed one or more questionnaire booklets.  Thus, the final sample size 
for this study was 555 patients who received heart transplantation and completed the booklet of 
self-report instruments at least once between the 5 and 10 years after transplant.  
Secondary analysis of this data set was approved by Virginia Commonwealth 
University’s Institutional Review Board under the study title: Age Differences in Long-Term 
Adjustment to Heart Transplant.  
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Procedure 
Each of the four medical centers that participated in the original study received separate 
institutional review board approval for conduct of the original study and participation in the 
CTRD.  Qualified patients were contacted, and those who volunteered consented face to face 
during a medical visit or were mailed an informed consent form. After written consent was 
obtained, patients were given the booklet of questionnaires and requested to return the booklet 
within 2 to 3 days using a stamped and addressed envelope.  Participants were sent the booklet of 
self-report instruments every 6 months, based on the anniversary of their transplant, between 5 
and 10 years after transplantation.  Booklet data ranging from 5 to 10 years post-transplant will 
be included in this report.  Since participants completed more than one booklet between 5 and 10 
years post-transplant, only data from each patient’s first completed booklet was included in these 
analyses (M = 6.16 years post- transplant, SD = 1.40 years post-transplant, minimum = 5 years 
post- transplant, maximum = 10 years post- transplant). Preliminary analyses found there was a 
main effect of age group on average time of follow up, t(553) = 3.16, p = .002, with the older 
patient completing their first booklet earlier (M = 5.87 years, SD = 1.24) than the younger 
patients (M = 6.28 years, SD = 1.44). This finding suggests that the older patients were more 
likely to complete their first booklet that was mailed to them than younger patients. Additionally, 
the study sample paralleled the national trend toward transplanting more older adults in recent 
years, and the present sample found that approximately two thirds of the older participants 
received their transplant during the last 3 years of the 9 year recruitment period.  An analysis of 
covariance demonstrated that when date of transplant was assigned as a covariate, there were no 
differences between older and younger patients’ in years since transplant. 
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If booklets were returned within 2 weeks of mailing, patients were contacted to 
encourage completion and return of the booklets.  Patients were compensated $10 for each 
booklet that was returned. All booklets were sent to Rush University Medical Center for data 
screening and cleaning before being mailed to the University of Alabama for computer data 
entry.  The research coordinator contacted each patient in an effort to clarify any uncertainties in 
missing or unclear data. 
Measures 
 Participants completed 12 self-report quality of life instruments in the original study at 5-
10 years after heart transplant. Nine of the instruments and the chart review will be used in 
analyses for this study, and they will be chosen based on adequate levels of psychometric support 
and their relevance to the research question.  Additional clinical information about patients was 
gathered based on two chart review methods and associated CTRD forms.  The instruments are 
described below and included in the Appendix. 
Quality of Life Index (QLI) Cardiac Version-IV (Ferrans & Powers, 1985). The QLI 
has 35 items that measure importance of and satisfaction with various aspects of life.  There are 
four subscales in the QLI: health/functioning, socioeconomic, psychological/spiritual, and 
family. Items are rated on a 6-point scale as follows: for importance, 1 = very unimportant and 6 
= very important; for satisfaction, 1 = very dissatisfied and 6 = very satisfied. 
Previous studies have reported adequate reliability and validity for this tool (Ferrans & 
Powers, 1992). Internal consistency reliability was established for the entire QLI (alpha = .93) 
and the four subscales of health/functioning, socioeconomic, psychological/spiritual, and family 
(alphas = .89, .78, .88, .70, respectively) (Dougherty, Dewhurst, Nichol, & Spertus, 1998). Two 
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week test-retest reliability was adequate for the entire scale (r = .79) and the four subscales (r = 
.72, r = .68, r = .76, r = .69, respectively.  
Convergent validity was established through a correlation between overall QLI and 
scores on a life satisfaction assessment (r = .77) (DeVon & Ferrans, 2003). Convergent validity 
was also supported through significant correlations found between QLI subscales and other 
quality of life assessments.  The health and functioning subscale of the QLI was correlated with 
the physical limitation of the Seattle Angina Questionnaire (SAQ) (r = .47, p < .001), the 
physical component of the Short Form (36) Health Survey (SF-36) (r = .46, p < .001), as well as 
the general health component of the SF-36 (r = .71, p < .001) (Dougherty et al., 1998).  The 
psychosocial/spiritual subscale of the QLI was correlated with SF-36 mental health scale (r = 
.57, p < .001), emotional role functioning scale (r = .41, p < .001), and the social functioning 
scale (r = .49, p < .001).  
Assessment of Problems with the Heart Transplant Regimen (Grady, Jalowiec, & 
White-Williams, 1998).  This tool measures difficulty with adherence (part A) and actual 
adherence (part B) with various aspects of the heart transplant medical regimen.  Both parts A 
and B assess the following aspects of the heart transplant regimen: immunosuppressants, 
nonimmunosuppressants, diet, exercise, not smoking, taking vital signs, calling with problems, 
clinic attendance, and getting lab and other tests done.  Patients indicate how much difficulty 
they have had with adherence (1 = no difficulty, 2 = a little difficulty, 3 = moderate difficulty, 4 = 
a lot of difficulty) and how adherent they have been (1 = all of the time, 2 = most of the time, 3 = 
some of the time, 4 = hardly ever).   
Psychometric support for this instrument was adequate and assessed through test-retest 
reliability, content validity, and concurrent validity (Grady, Jalowiec, & White-Williams, 1998). 
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Test-retest reliability (n = 185) was established with significant correlations between total 
difficulty with compliance at one year and two years after transplantation (r = .46, p < .0001) and 
total compliance at one year and two years after transplantation (r = 0.59, p < .0001).  The scale 
developers used a broad literature base, empirical base, and research team expertise to select 
items for the tool, which they identified as a support of scale content validity.  
Concurrent validity was established through significant correlations between ratings of 
difficulty following the heart transplant regimen and various psychosocial variables; for 
example, greater self-reported difficulty following the exercise portion of the regimen was 
significantly correlated with greater symptom distress (r = .34, p < .0001), more disability (r = 
.34, p < .0001), and more self-care distress (r = .32, p < .0001).  Concurrent validity was also 
supported through significant correlations between self-reported compliance and other 
psychosocial variables; for example, more compliance with taking the anti-rejection medications 
was significantly correlated with more satisfaction with health (r = -.22, p = .018) and less self-
care stress (r = .32, p < .0001).  Lastly, the instrument was found to be sensitive to change in 
patient responses.  Difficulty with following the transplant regimen increased significantly from 
six months to two years after transplantation for exercise (t = 4.17, p < .0001) and diet (t = 2.64, 
p = .009). Additionally, compliance decreased significantly from six months to two years after 
transplantation for total compliance (t = 2.59, p =.01), diet (t = 3.10, p = .002), and exercise t = 
5.06, p < .0001) The instrument did not have internal consistency reliability, which the tool 
developers suggest could be expected given that the post-transplant health care regimen has 
different components.  They explain that compliance related to taking medications is not 
necessarily related to compliance with a dietary regimen, for example, since it may be more 
difficult to change dietary behaviors than change types of prescribed medications.  
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Sickness Impact Profile (SIP; Bergner, Bobbitt, Carter, & Gilson, 1981). The 136-
item SIP is a widely used instrument that measures functional ability (Bergner et al., 1981). It is 
designed to reflect a participant’s perception of his or her performance of the activities involved 
in carrying on his or her life. The SIP assesses the extent of disability in 12 areas of physical and 
psychosocial functioning (sleeping, eating, job, self-care, mobility, ambulation, home 
management, recreation, social interaction, emotional reactions, cognitive functioning, and 
communication), with higher scores indicating greater disability. Items were weighted by 
Bergner et al. (1981) on the basis of the severity of disability for each item, and higher scores 
equal greater levels of disability.  SIP scores in the 12 areas of functioning can be combined to 
indicate overall disability, physical disability, and psychosocial disability.  
The SIP has extensive psychometric support in the literature (Bergner et al., 1981; 
Bergner, Bobbitt, Pollard, Martin, & Gilson, 1976; Kaplan, 1985; Pollard, Bobbitt, Bergner, 
Martin, & Gilson, 1976).  Test-retest reliability was assessed with different administration 
procedures with a variety of subjects differing in type and severity of functioning.  The overall 
test-retest reliability of scores was adequate (r = .75-.92) (Bergner et al., 1981). Additionally, 
internal consistency of scores was high, with Cronbach’s alpha ranging from .94 to .97 across 
two field trials.   
Convergent and discriminant validity were evaluated using a multitrait-multimethod 
methodology, which demonstrated that SIP score reproducibility was higher than reproducibility 
of other measures, and that the SIP scores were highly related to the criterion measures that were 
considered most reflective of the construct of sickness (Bergner et al., 1981).  The tool 
developers also examined clinical validity by determining the relationship between SIP scores 
and clinical measures of disease.  The disease categories chosen were total hip replacement, 
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hyperthyroidism, and rheumatoid arthritis, and correlations between three clinical measures of 
these diseases and the SIP were adequate (r = -.81, r = .41, r = .66, respectively) (Bergner et al., 
1981).  Lastly, criterion validity was supported through examining correlations between the SIP 
scores and various criteria.  Moderate correlations were found between SIP scores and: self-
assessment of dysfunction (r = .69), self-assessment of sickness (r = .63), clinician assessment of 
dysfunction (r = .50), clinical assessment of sickness (r = .40), and the NHIS (National Health 
Interview Survey Index of Activity Limitation, Work Loss and Bed Days) (r = .55).  SIP scores 
are expressed as a percentage of the sum of the weights of the affirmatively checked statements 
divided by the sum of all factor weights under analysis.  The general adult population has a score 
of 5, while a SIP score of 20 indicates the need for substantial daily care and a score of 30 
indicates the need for nearly complete care (Lipsett et al., 2000). 
Social Support Index (SSI; Grady et al., 1995). The SSI measures structural aspects of 
the support network, functional types of assistance received, and satisfaction with support.  The 
SSI also includes two subscales of functional support; tangible and emotional. These subscales 
are based on satisfaction with the support received for 15 illness-related tasks (Grady et al., 
1995). Satisfaction with support was rated on a 4-point scale, with higher scores indicating less 
satisfaction with social support (1 = very satisfied, 2 = fairly satisfied, 3 = somewhat dissatisifed, 
4 = very dissatisfied). Satisfaction with support was derived by summing scores for each 
subscale item and dividing by the number of tasks for which a person received help. The SSI has 
adequate psychometric support (Grady et al., 1995).  Cronbach’s alpha for the total measure (n = 
260) was acceptable (r = .84). Alphas for the subscales measuring tangible support and 
emotional support were also adequate for establishing internal consistency (r = .78 and r = .69, 
respectively).   
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Heart Transplant Symptom Checklist (HTSC; Grady, Jalowiec, Grusk, White-
Williams, & Robinson, 1992). This tool measures the presence and severity of 89 adverse 
symptoms related to heart failure, heart transplant, medications, and complications. These items 
were compiled through a literature review and the clinical expertise of clinicians experienced in 
the care of these individuals. Participants indicate whether they have had the symptom in the past 
6 months and, if so, rate how bothered they were by each symptom on a scale of 0–3 (0 = not 
bothered at all, 1 = slightly bothered, 2 = moderately bothered, and 3 = very bothered). The tool 
has six subscales of symptoms: cardiopulmonary, gastrointestinal, genital–urinary (sexual and 
urinary functioning), neurological (cognitive deficits, lethargy and fatigue, sensory deficits, 
weakness, pain), dermatological (physical appearance and discomfort symptoms), and 
psychological/emotional.  
The HTSC was found to be a reliable and valid tool in heart transplant recipients (Grady 
et al., 1992; Jalowiec et al., 1992). In heart transplant recipients (n = 260), Cronbach’s alpha for 
the entire tool was .95 and ranged from .68 to .91 for all subscales except for genital–urinary, 
which had an alpha of .46. One potential reason for the lowered alpha on the genital-urinary 
subscale was that there were fewer items on the subscale (n = 7).   
The scale developers also established content validity using three sources.  First, 
symptoms included on the HTSC were generated using the research team’s clinical expertise in a 
comprehensive review of the cardiovascular and transplant literature.  Second, each symptom on 
the tool has been endorsed by patients for a relevant time period (transplant symptoms after 
operation, for example), indicating that the symptoms are relevant for the heart transplant 
population.  Finally, no completely new symptoms were written in by patients in response to the 
open-ended question at the end of the scale, demonstrating that the HTSC adequately represented 
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the wide array of symptoms experienced by heart transplant patients. Some patients wrote in 
symptoms in the open-ended portion of the tool, but these symptoms were simply another way to 
describe an item that was already included on the HTSC.  Construct validity was also adequate, 
as demonstrated by a contrasted-groups approach comparing working and non-working heart 
transplant patients (n=260).  Heart transplant candidates that were not working due to their health 
had significantly more overall symptom distress (p = .002) and more distress from 
cardiopulmonary symptoms (p = .003) than those who were working. Additionally, there was a 
significant correlation between greater symptom distress and worse disability (n = 260), as 
measured by the Sickness Impact Profile (SIP) (r = .52, p = .0001). 
Heart Transplant Stressor Scale (HTSS; Jalowiec, Grady, & Grusk, 1988). This 81-
item tool assesses the stressfulness of factors related to heart failure and heart transplant.  Items 
were selected for this tool based on literature review and clinical expertise of the research team 
nurses.  Patients indicate whether they have had a particular stressor in the past 6 months, and, if 
so, rate the stressfulness of each factor on a scale of 0-3 (0 = not stressful at all, 1 = slightly 
stressful, 2 = fairly stressful, and 3 = very stressful).  The tool has six subscales of stressors: 
physical, hospital/clinic, self-care, family, work/financial, and psychological.  
The HTSS was found to have sufficient psychometric support through various 
assessments. Cronbach’s alpha (n = 175) for the total scale was .95 and ranged from .78 to .90 
for the six subscales (Jalowiec, Grady, & White-Williams, 1994). Three-month test-retest 
reliability (n = 155) was evaluated and found to be adequate for the total scale (r = .73, p = 
.0001) and each subscale, with subscale correlations ranging from .51 to .72 (p = .0001 for each 
subscale).  The scale developers also assessed for construct validity through a contrasted groups 
approach.  Certain expected groups scored significantly higher on the hospital subscale of the 
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HTSS, including hospitalized patients (t(43) = 7.76, p = .000) and patients classified as UNOS 
status 1 (t(25) = 5.93, p = .000).  Additionally, various groups of patients that could be expected 
to be sicker scored higher on the physical stressors subscale, including hospitalized patients 
(t(55) = 4.05, p = .000), UNOS status 1 patients (t(29) = 2.63, p = .013) and patients unemployed 
because of their illness (t(35) = 3.11, p = .004).   
There was adequate support for criterion-related validity (n = 175) through a significant 
correlation between total score on the transplant-related stressors and a 10-point rating scale of 
overall stress due to all sources of stress (r = .42, p = .000). Lastly, predictive validity was 
established (n = 175) through a significant correlation between higher stressors scores and less 
life satisfaction (r = -.54, p = .000) as measured by the Ferrans Quality of Life Index (Ferrans & 
Powers, 1985), as well as a correlation between higher stressor scores and lower quality of life 
measured by a 10-point rating question (r = -.38, p = .000). 
Cardiac Depression Scale (CDS; Hare & Davis, 1996). The CDS assesses symptoms of 
depression relevant to cardiac patients, including sleep disturbances, anhedonia (loss of 
pleasure), uncertainty, decreased mood, concentration difficulty, hopelessness, and inactivity 
(Hare & Davis, 1996). The CDS is sensitive to mild and moderate levels of depression, which is 
appropriate for cardiac patients and heart transplant recipients, for whom depression may be 
clinically significant even if it does not meet the criteria for a major depressive episode. This tool 
consists of 26 items that are rated on a 7-point scale. A higher score indicates a greater level of 
depression. The CDS has been shown to correlate significantly with Geriatric Depression Scale-
Short Form (r = .77, p = .000) (Wise, Harris, & Carter, 2006), the Beck Depression Inventory (r 
= .73, p < .001), and with clinical assessment (r = .67, p < .001) (Hare & Davis, 1996). Internal 
consistency reliability is adequate (alpha = .90).  Since the CDS was designed as a screening 
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measure for depression in the depressed mood range usually seen among cardiac patients, the 
developers suggest that a clinical cut-off score of >100 is likely to indicate more severe 
depression (Hare & Davis, 1996). An additional psychometric study provided more support for a 
CDS score of 100 to indicate more severe depression, while a score of 90 can be used to detect 
milder levels of depression (Wise et al., 2006).  
 Positive and Negative Affect Schedule—Expanded Form (PANAS– X; Watson & 
Clark, 1991). The PANAS–X is a 52-item scale assessing mood on two hierarchical levels 
(negative affect and positive affect). The PANAS-X has varying instructions that assess different 
time frames, but in the present study, respondents were asked to rate the extent to which they 
have “felt this way during the past month” using a 1–5 scale (1 = very slightly or not at all, 2  = a 
little, 3  = moderately, 4  = quite a bit, and 5  = extremely). These two mood dimensions are 
based on factor analyses of mood descriptors used in diverse time frames, response formats, 
languages, and cultures (Watson, 1988a, 1988b; Watson & Clark, 1991). The PANAS–X also 
assesses 11 lower order dimensions of mood, yielding subscales that reflect the specific content 
of different emotional states. Negative Affect, which was used in the present study, is composed 
of 10 items (afraid, scared, nervous, jittery, irritable, hostile, guilty, ashamed, upset, and 
distressed). The Negative Affect scale has some support as a trait-type construct when the 
general instructions are used (Watson & Clark, 1991), but the original study that created this 
dataset used “during the past month” instructions to capture mood states that are likely to be 
related to adjustment issues.  
The PANAS-X has adequate psychometric support. The PANAS-X has sufficient internal 
consistency within the two major subscales, with Cronbach’s alpha ranges from .83 to .90 for the 
Positive Affect scale and .84 to .91 for the Negative Affect scale (Watson & Clark, 1991).  The 
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reliabilities of these scales did not differ greatly when varying the time instructions used (today, 
past month, or past year) or type of population assessed (student, adult, or patient).  
The scale developers (Watson & Clark, 1991) also demonstrated convergent validity for 
the PANAS-X. The Negative Affect scale has shown moderate to high correlations with other 
clinical measures of psychological distress, including the Beck Depression Inventory (r  = .58; 
Beck, Ward, Mendelson, Mock, & Erbaugh, 1961), the State–Trait Anxiety Inventory state 
anxiety measure (r  =  .51; Spielberger, Gorsuch, & Lushene, 1970), and the total score of the 
Hopkins Symptom Checklist (r  = .74; Derogatis, Lipman, Rickels, Uhlenhuth, & Covi, 1974).  
Lastly, construct validity was established through principal factor analysis.  Both the Positive 
and Negative Affect scales were highly correlated with their corresponding regression-based 
factor scores in each solution, with convergent correlations ranging from .89 to .95 (samples 
across time frames ranged from n = 586 to n = 1,002) (Watson & Clark, 1991).  Additionally, the 
discriminant correlations were low, ranging from -.02 to -.18, which indicates quasi-
independence among these main subscales.  
There is little normative data for the PANAS-X in cardiac populations.  One initial study 
assessed various samples using a general time frame, and found that the average negative affect 
subscale score for a mixed clinical sample was 26.3 (SD = 9.0), and average score for psychiatric 
inpatients was 25.5 (SD = 10.0) (Watson & Clark, 1991). Another study with a non-clinical 
sample using the time frame “within the past week”, average scores on the PANAS-X negative 
affect subscale were 16.0 (SD = 5.9) (Crawford & Henry, 2004). Additionally, within another 
initial psychometric study regarding development of the PANAS-X, the average score on the 
negative affect subscale in a non-clinical sample using the time frame “within the past few 
weeks” was 19.5 (SD = 7.0) (Watson, Clark, & Tellegen, 1988).   
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Jalowiec Coping Scale (JCS; Jalowiec, 2003).  The JCS is a widely used tool that 
measures the use and effectiveness of 60 coping strategies.  Patients rate their use of coping 
strategies (0 = never used, 1 = seldom used, 2 = sometimes used, 3 = often used) and the 
effectiveness of the strategies used (0 = not helpful, 1 = slightly helpful, 2 = fairly helpful, 3 = 
very helpful).  The JCS has eight subscales: confrontive, evasive, optimistic, fatalistic, emotive, 
palliative, supportant, and self-reliant.  These subscales can be combined into positive 
(confrontive, optimistic, supportant, self-reliant, positive palliation) and negative (evasive, 
fatalistic, emotive, negative palliation) coping strategies.  Patients are instructed to rate their 
coping based on stresses they are experiencing at the time related to having a heart transplant.   
The JCS has adequate psychometric support (Jalowiec, 2003). Various intervals of test-
retest reliability were conducted across numerous studies, including three, six, nine, and twelve 
month intervals.  The JCS demonstrated an average correlation for total use score (r = .61) and 
across the eight subscales (r = .55, range from .37 to .70). The scale developer explains that this 
moderate test-retest reliability may be due to patients’ evolving coping behavior as they become 
more familiar with their illness rather than due to lowered reliability of the instrument.  
The scale developer established content validity through the systematic manner of tool 
development, diverse coping behaviors included in the scale, as well as a large number of items 
used to adequately draw from the coping domain.  To assess the construct validity of the scale, 
the developer evaluated the extent to which a panel of 25 nurse researchers agreed with the 
classification of the 60 JCS items onto the eight subscales. The panel members were given 
descriptions of each coping style and instructed to code each item as one of the eight styles. The 
average percentage of agreement between the panel’s coding and the scale developer’s 
classification of coping strategies for all eight subscales was 75%, which supported the scale 
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developer’s rationally derived classification of the coping items. An additional panel of three 
judges were told the composition of the subscales and asked to indicate whether each item made 
sense on that particular subscale. The panel members had a validity index of .85, which 
demonstrated additional support for the subscale composition.  
Lastly, the JCS has adequate concurrent and predictive validity.  Greater effectiveness of 
coping behavior was associated with a variety of better outcomes, including more satisfaction 
with life (r = .40, p < .001), lower overall levels of stress (r = -.31, p < .001), better social 
functioning (r = -.26, p < .001), and needing less help with illness-related tasks (r = .19, p = 
.025).  Additionally, greater use of less desirable coping behaviors was associated with poorer 
outcomes.  For example, increased use of evasive coping was correlated with less satisfaction 
with life (r = -.35, p < .001) and higher overall levels of stress (r = .48, p < .001), while increased 
use of fatalistic coping was correlated with poorer perception of health status (r = -.24, p = .005) 
and more psychological symptoms (r = .29, p < .001).  
Medical variables.  These data were recorded either on chart review forms or on CTRD 
forms.  The six variables that were included in this study are as follows: number of medical 
comorbidities, number of rejection episodes, number of infections, UNOS status at time of 
transplant, presence of oncology illness, and etiology of heart disease as distinguished by 
ischemic etiology versus all other etiologies.  
Statistical Analyses 
 Statistical analyses were completed using PASW Statistics 18 software. In the original 
study prior to analyses, mean item, subscale, and total scale scores were calculated for each 
participant and converted to proportional scores, when indicated.  Proportional scores were 
calculated by dividing the participant’s item, subscale, or total scale score by the maximum 
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possible score to convert the ranges to a standard scale score with a range of .00 to 1.00.  There 
was no calculation of proportional scores for the CDS because normative data reported by the 
authors of the tool used the original scale scores.  For the purposes of data interpretation, 
variables were transformed back to their original raw value, thus providing a better 
understanding actual clinical differences on the various scales.   
Prior to analyses in the present study, statistical assumptions within the data set were 
checked, including checking for missing data and assessing sample size, outliers, and normality. 
There are a few statistical considerations to note that take the large sample size into account for 
the present study. Regarding outliers, Tabachnick and Fidell (2007) note that with a large sample 
size, one can expect to have a few standardized scores (z-scores) greater than 3.29 (three 
standard deviations from the mean).  Additionally, when analyzing normality, Field (2009) 
explains that when n>200, it is more beneficial to examine the shape of the distribution for 
normality, rather than skewness or kurtosis values.  Three outcome variables, satisfaction with 
social support, Sickness Impact Profile score, and Assessment of Problems with the Heart 
Transplant Regiment-Part A did not have normal distributions.  For Assessment of Problems with 
the Heart Transplant Regiment-Part A, a square root transformation was conducted, which 
resulted in a normal distribution.  For satisfaction with social support and Sickness Impact 
Profile score, log transformations were conducted on both variables in an attempt to achieve 
normality.  The variables were slightly kurtotic, so an additional square root transformation was 
conducted on each variable, which resulted in a normal distribution.   
Participants were divided into two groups: older patients and younger patients. Age is 
generally considered a continuous variable, however much of the previously reviewed heart 
transplant literature uses age cut-offs to make a distinction between older and younger patients.  
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Additionally, the ISHLT and other large research organizations that publish recommendations 
and risk factors for transplant use age cut-offs to suggest at which age transplants become risky. 
Age 65 at time of follow-up was chosen as the age cut-off for defining older and younger 
patients, since this age cut-off is often used in research and a generally socially accepted 
distinction between older and younger adults.  Participants who were at least age 60 at their date 
of transplant (at least age 65 at the 5-year follow-up) were classified as older patients, and all 
patients under age 60 at time of transplant classified as younger patients.  
Given that the focus of this study was to examine age differences specifically and the a 
priori hypotheses predicted differences between older and younger adults, analyses for the age 
variable included a series of separate independent samples t-tests for each of the dependent 
variables.  Results were adjusted with a Bonferroni correction, such that the level of significance 
was set at 0.005 for the separate t-tests.  Age group was entered into analyses as an independent 
variable, and the outcome variable of interest (satisfaction with quality of life, negative affect, 
satisfaction with social support, etc.) was entered as the dependent variable.  Scatter plots were 
also included for each analysis, demonstrating the spread of the data across patients by age group 
and outcome variable.  Effect size was also calculated in these analyses, since even small effects 
may be noteworthy in the context of heart transplant outcomes, given the relatively minimal 
distinction of an age cut-off and the potentially important implications of the findings (Prentice 
& Miller, 1992). Lastly, the sample population was also evaluated with regards to normative data 
for depression. Since the CDS has a clinical cut-off value for depressive scores, a chi-square 
analysis was conducted to assess age differences in participants above and below the clinical cut-
off.   
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The purpose of conducting these analyses with age as a categorical variable and 
comparing group means was to be able to answer the research question with a certain degree of 
external validity.  Since published guidelines for organ transplant care and transplant centers 
themselves often state age recommendations, it would be meaningful and consistent with the 
literature to report results that demonstrate how patients above and below these cut-offs are 
adjusting and functioning following heart transplant. However, preliminary analyses showed that 
due to variations in date of transplant and number of years post-transplant that the patient 
returned the first questionnaire booklet, there were 24 patients who overlapped between the 
categorical age-group breakdown criteria.  These 24 patients were under the age of 60 at the time 
of the transplant, therefore categorized as younger patients, but did not return their first booklet 
until after they reached the age of 65.  Thus, they overlapped in the analyses and created a 
diffusion of the age variable, which could cause a threat to internal validity. Data were analyzed 
both with these 24 participants included and excluded, and the results from the independent 
samples t-tests did not change.  When there was a significant difference between older and 
younger patients on a particular outcome variable, this effect remained significant when the 24 
participants were excluded from the analyses. Therefore, they were included in the analyses and 
categorized as younger patients, which is appropriate considering that many of them were under 
the age of 65 for at least the first 5 years post-transplant and likely entered into the transplant 
with a “younger patient mindset.”   
 Additionally, an analysis of covariance test (ANCOVA) was conducted for each 
outcome variable of interest to analyze any effects of site differences or the transplant institution 
from which each patient received his or her care.  For each significant independent samples t-
test, an ANCOVA was conducted using the same independent and dependent variables and 
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included the variable institution as a covariate.  An important assumption for ANCOVA, the 
assumption of homogeneity of regression slopes, was also checked. 
For a supplementary understanding of the primary results of interest, age was divided into 
three categorical groups, including younger, middle-aged, and older participants.  The younger 
group included participants who were below age 45 at the time of the transplant (n = 90), the 
middle-aged group included those between the ages of 45 and 59 (n = 300), and the older group 
included those participants age 60 or older at the time of the transplant (n = 165).  These groups 
were compared to each other using an analysis of variance (ANOVA) test, with post-hoc planned 
contrasts comparing the younger group to the middle-aged group, the younger group to the older 
group, and the middle-aged group to the older group.  
A principal component factor analysis using a Direct Oblimin Rotation was conducted to 
determine if there were any composite variables that could be created from the ten outcome 
variables.  The data were suitable for factor analysis, since sample size, normality, and 
correlation values were appropriate (Table 1). 
Lastly in the data analysis, chi-square analyses and independent samples t-tests were 
conducted comparing the older and younger patients on basic demographic characteristics, 
including gender, race, marital status, and education.  Additionally, the older and younger 
patients were also compared on certain clinical characteristics, including co-existing illnesses, 
rejection episodes, infections, presence of cancer, UNOS status at time of transplant, and 
etiology of heart failure. These analyses provided a better understanding of pre-transplant 
demographic differences and important medical differences between the older and younger 
patients, which helped inform the interpretation and discussion of the primary results. 
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Table 1. 
 
Bivariate correlations of outcome variables 
 
 
Note. Suitability standards for factor analysis met (Kaiser-Meyer-Olkin Measure of Sampling Adequacy = .88; Bartlett’s Test of 
Sphericity = 2714.68, p < .001.) 
* p<.05 **p<.001. 
 Satisfaction 
with quality of 
life 
Difficulty 
with 
adherence 
Actual 
adherence 
Overall 
functioning 
Satisfaction with 
social support 
Symptom 
distress 
Stress related to 
transplant 
Depression Negative 
affect 
Use of positive 
coping 
strategies 
Satisfaction 
with quality 
of life 
___ -.34** -.34** -.63** -.45** -.63** -.54** -.76** -.57** -.07* 
Difficulty 
with 
adherence 
-.34** ___ .62** .29** .27** .36** .38** .36** .28** .22** 
Actual 
adherence 
-.34** .62** ___ .24** .25** .29** .30** .33** .26** .18* 
Overall 
functioning 
-.63** .29** .24** ___ .29** .69** .60** .69** .49** .14** 
Satisfaction 
with social 
support 
-.45** .27** .25** .29** ___ .30** .27** .38** .25** .04 
Symptom 
distress 
-.63** .36** .29** .69** .30** ___ .73** .68** .60** .26** 
Stress related 
to transplant 
-.54** .38** .30** .60** .27** .73** ___ .63** .56** .29** 
Depression -.76** .36** .33** .69** .38** .68** .63** ___ .67** .15** 
Negative 
affect 
-.57** .28** .26** .49** .25** .60** .56** .67** ___ .17** 
Use of 
positive 
coping 
strategies 
-.07* .22** .18* .14** .04 .26** .29** .15** .17** ___ 
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Results 
Demographic and Clinical Characteristics 
The older and younger patients differed in a variety of demographic and clinical 
characteristics (Table 2).  The participants in this study were primarily male, Caucasian, married, 
and with relatively high levels of education.  As seen in Table 2, significantly more participants 
in the older patient group had these demographic characteristics than participants in the younger 
group.  The older patients also had fewer rejection episodes and more prevalence of ischemic 
etiology as reason for transplant compared to younger patients.  
Table 2. 
 
Demographic and clinical characteristics by age group 
 
 Younger group (n = 390) Older group (n = 165)  
Demographic M M p 
Gender (% Male) 74.1 88.5 <.001 
Race (% White) 84.6 95.8 .04 
Marital status (% Married) 75.6 86.1 .001 
Years of education 13.8 14.5 .021 
Agea 55.2 69.4 <.001 
Years post-HTa  6.27 5.87 <.001 
 
Clinical  
   
Number of co-existing illnesses 5.02 5.33   .19 
Number of rejection episodes 2.38 1.85 .004 
Number of infections .70 .88 .086 
Oncology illness (% yes) 6.4 9.7   .17 
CAD (% yes) 43.1 40.6   .59 
Etiology (% ischemic) 49.0 73.9 <.001 
a At time of follow-up period—first completed questionnaire 
Note. Independent samples t-tests were used for scale variables, and chi-square analyses were 
used for categorical variables. 
 
Age Group by Outcome Variable 
When conducting the independent samples t-tests for nearly all of the dependent 
variables, there was a significant Levene’s statistic, indicating that the assumption of 
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homogeneity of variance was violated.  Therefore, the test statistic and corresponding degrees of 
freedom reported were calculated with equal variances not assumed (Field, 2009). For the 
dependent variables difficulty with adherence and depression, the assumption of homogeneity of 
variances was met, therefore the test statistic and corresponding degrees of freedom reported 
were calculated with equal variances assumed.  The results comparing age groups and the 
outcome variables are presented in Table 3 (two age groups; younger and older patients) and 
Table 4 (three age groups; younger, middle-aged, and older patients). 
Table 3. 
 
Outcome variables across two age groups 
 
 Younger group  Older group  
 M (SD) M (SD) t-value p Effect size 
Satisfaction with quality of life .80 (.16) .87 (.12) 5.06 <.001 0.47 
Difficulty with adherence .24 (.19) .16 (.17) -4.71 <.001 0.43 
Actual adherence .12 (.10) .08 (.08) -4.81 <.001 0.42 
Overall functioning .17 (.10) .15 (.10) -2.34 .02 0.20 
Satisfaction with social support .09 (.13) .06 (.10) -3.60 <.001 0.25 
Post-HT symptom distress .08 (.05) .07 (.04) -2.14 .03 0.21 
Stress related to heart transplant .10 (.07)  .07 (.06) -4.09 <.001 0.45 
Depression 81.38 (25.30) 69.60 (23.03) -5.15 <.001 0.48 
Negative affect .16 (.15) .11 (.13) -3.60 <.001 0.35 
Positive coping strategies .53 (.23) .50 (.25) -3.60 .014 0.21 
Note. Effect sizes calculated with Cohen’s d. Significance values adjusted with a Bonferroni 
correction, such that the critical value is set to p < .005. 
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Table 4. 
 
Outcome variables across three age groups 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
aHomogeneity of variance assumption was not met, therefore Brown-Forsythe F statistical test was used. According to Field (2009), 
the Brown- Forsythe F-ratio is a robust alternative F-ratio that weighs the group variance by the inverse of their sample sizes to reduce 
the impact of large sample sizes with large variance. 
Note. Significance values adjusted with a Bonferroni correction, such that the critical value is set to p < .005. 
 
  Younger group Middle-aged group Older group  
 M (SD) M (SD) M (SD) F df p 
Satisfaction with quality of lifea .80 (.16) .81 (.16) .87 (.12) 11.07 2, 309.06 <.001 
Difficulty with adherence .26 (.20) .23 (.19) .16 (.17) 11.97 2, 552 <.001 
Actual adherencea .14 (.12) .12 (.10) .08 (.08) 9.98 2, 234.75 <.001 
Overall functioning .16 (.11) .17 (.10) .15 (.10) 3.39 2, 552 .035 
Satisfaction with social supporta .10 (.13) .09 (.12) .06 (.10) 5.94 2, 297.62 .003 
Post-HT symptom distressa .08 (.05) .07 (.05) .07 (.04) 2.72 2, 275.63 .068 
Stress related to heart transplanta .10 (.08)              .09 (.07) .07 (.06) 8.72 2, 262.79 <.001 
Depression 84.06 (28.65) 80.58 (24.20) 69.60 (23.03) 13.95 2, 552 <.001 
Negative affecta .20 (.17) .15 (.14) .11 (.13) 9.80 2, 259.7 <.001 
Positive coping strategiesa .56 (.24) .55 (.23) .50 (.25) 3.21 2, 338.88 .042 
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Overall quality of life.  On the Quality of Life Index, where higher values indicate more 
satisfaction with quality of life, older patients were more satisfied with their overall quality of 
life (M = .87, SD = .12) than younger patients (M = .80, SD = .16), t(380.22) = 5.06, p < .001, d 
= 0.47, 95% CI [0.28, 0.65] (Figure 2).  This significant difference represents approximately a 
medium effect size.  When the variable was transformed back to its raw data form, with values 
ranging from 1 to 6, the older patients’ average satisfaction with quality of life was 5.3, while 
the younger patients’ average satisfaction with quality of life was a 5.0. When institution was 
included in an additional analysis as a covariate, it was not significantly related to satisfaction 
with quality of life, F(1, 552) = .12, p = .727. Additionally, the effect of age group on 
satisfaction with quality of life remained significant after controlling for institution, F(1, 552) = 
21.31, p < .001.  
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Figure 2. Scatter plot of scores on Quality of Life Index by patient age at time of transplant, 
where higher scores indicate greater satisfaction with quality of life. 
 
A three-group comparison of younger, middle-aged, and older patients revealed that 
there was a significant effect of age on satisfaction with quality of life, F(2, 309.06) = 11.07, p < 
.001 (Table 4).  Planned contrasts revealed that the younger group scored significantly lower on 
satisfaction with quality life than the older group, t(151.86) =3.66, p <.001.  The middle-aged 
group also scored significantly lower than the older group on satisfaction with quality of life, 
t(401.99) =4.64, p <.001. There was no significant difference between younger and middle-aged 
patients on satisfaction with quality of life, t(145.76) = 0.46, p = .65. 
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Difficulty with adherence.  On the Assessment of Problems with the Heart Transplant 
Regimen- Part A scale, where higher values indicate more difficulty with adherence, older 
patients reporteded less difficulty with adherence (M = .16, SD = .17) than younger patients (M 
= .24, SD = .19), t(553) = -4.71, p < .001, d = 0.43, 95% CI [0.27, 0.64] (Figure 3).  This 
significant difference represents approximately a medium effect size. When the variable was 
transformed back to its raw data form, with values ranging from 1 to 4, (1 = no difficulty, 2 = a 
little difficulty, 3 = moderate difficulty, 4 = a lot of difficulty), the older patients’ average 
difficulty with adherence was 1.17 and the younger patients’ average difficulty with adherence 
was 1.28. When institution was included in an additional analysis as a covariate, it was not 
significantly related to difficulty with adherence, F(1, 552) = 3.403, p = .07. Additionally, the 
effect of age group on difficulty with adherence remained significant after controlling for 
institution, F(1, 552) = 21.48, p < .001.  
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Figure 3. Scatter plot of scores on Assessment of Problems with the Heart Transplant Regimen- 
Part A by patient age at time of transplant, where higher scores indicate more difficulty with 
adherence. 
 
A three-group comparison of younger, middle-aged, and older patients revealed that 
there was a significant effect of age on difficulty with adherence, F(2, 552) = 11.97, p < .001 
(Table 4).  Planned contrasts revealed that the younger group had significantly more difficulty 
with adherence than the older group, t(552) = -4.26, p <.001.  The middle-aged group also had 
more difficulty with adherence than the older group, t(552) = -4.15, p <.001. There was no 
significant difference between younger and middle-aged patients on difficulty with adherence, 
t(552) = -1.30, p = .19. 
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Actual adherence.  On the Assessment of Problems with the Heart Transplant Regimen- 
Part B scale, where higher values indicate more nonadherence, older patients reported less 
nonadherence (M = .08, SD = .08) than younger patients (M = .12, SD = .10), t(397.70) = -4.81, 
p < .001, d = 0.42, 95% CI [0.24, 0.61] (Figure 4).  This significant difference represents 
approximately a medium effect size. When the variable was transformed back to its raw data 
form, with values ranging from 1 to 4, (1 = all of the time, 2 = most of the time, 3 = some of the 
time, 4 = hardly ever), the older patients’ average adherence was 1.25 and the younger patients’ 
average adherence was 1.36. When institution was included in an additional analysis as a 
covariate, it was significantly related to adherence, F(1, 552) = 9.72, p = .002. Further analyses 
examining main effects at each institution revealed that there were significant differences in 
adherence between age groups at two of the sites (Cleveland Clinic Foundation; t(182.36) = -
3.30,  p = .001, University of Alabama Medical Center; t(82.95) = -2.72, p = .008), and 
nonsignificant differences at the other two sites (Rush-Presbyterian-St. Luke’s Medical Center; 
t(31) = -.98, p = .34, University of California, Los Angeles; t(147) = -1.85, p = .07. However, 
the overall effect of age group on adherence remained significant after controlling for institution, 
F(1, 552) = 17.81, p < .001.  
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Figure 4. Scatter plot of scores on Assessment of Problems with the Heart Transplant Regimen- 
Part B by patient age at time of transplant, where higher scores indicate greater nonadherence. 
 
A three-group comparison of younger, middle-aged, and older patients revealed that 
there was a significant effect of age on actual adherence, F(2, 234.75) = 9.98, p < .001 (Table 4).  
Planned contrasts revealed that the younger group had significantly higher rates of nonadherence 
than the older group, t(131.43) = -3.95, p <.001.  The middle-aged group also had higher rates of 
nonadherence than the older group, t(397.12) = -4.06, p <.001. There was no significant 
difference between younger and middle-aged patients on rates of nonadherence, t(124.96) = -
1.60, p = .11. 
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Overall functioning.  On the Sickness Impact Profile, where higher values indicate 
greater disability or limitations in functioning, older patients reported slightly less disability (M 
= .15, SD = .10) than younger patients (M = .17, SD = .10), t(332.43) = -2.34, p = .02, d = 0.20, 
95% CI [0.02, 0.38] (Figure 5).  This difference was not statistically significant after adjusting 
the significance value to 0.005 using a Bonferroni correction. When the variable was 
transformed back to its raw data form, older patients’ average score on the SIP was 76.9 and the 
younger patients’ average score was 99.3. The maximum score on the Sickness Impact Profile 
(SIP) is 993.7, which combines the weighted scores of the 136 items. SIP scores are interpreted 
by calculating a percentage of the sum of the weights of the affirmatively checked statements 
divided by the sum of all factor weights under analysis. Converting these scores to the scoring 
format used to compare clinical norms, the older patient’s average score was 7.7, and the 
younger patient’s average score was 9.9.   
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Figure 5. Scatter plot of scores on Sickness Impact Profile by patient age at time of transplant, 
where higher scores indicate more disability or dysfunction. 
 
 A three-group comparison of younger, middle-aged, and older patients revealed that 
there was not a significant effect of age on overall functioning, F(2, 552) = 3.39, p = .035 (Table 
4).  Planned contrasts revealed that the middle-aged group had significantly poorer functioning 
compared to the older group, t(552) = -2.54, p = .011.  There were no significant differences in 
functioning between the younger and older age groups, t(552) = -.70, p = .482, or between the 
younger and middle-aged groups, t(552) = 1.28, p = .20.  
  54 
Satisfaction with social support.  On the Social Support Index, where higher values 
indicate greater dissatisfaction with social support, older patients reported less dissatisfaction 
with social support (M = .06, SD = .10) than younger patients (M = .09, SD = .13), t(385.10) = -
3.60, p < .001, d = 0.25, 95% CI [0.06, 0.43] (Figure 6).  This significant difference represents a 
small effect size. When the variable was transformed back to its raw data form, with values 
ranging from 1 to 4, (1 = very satisfied, 2 = fairly satisfied, 3 = somewhat dissatisfied, 4 = very 
dissatisfied), the older patients’ average satisfaction with social support was 1.10 and the 
younger patients’ average satisfaction with social support was 1.20. When institution was 
included in an additional analysis as a covariate, it was not significantly related to satisfaction 
with social support, F(1, 552) = .18, p = .67. Additionally, the effect of age group on difficulty 
with adherence remained significant after controlling for institution, F(1, 552) = 10.85, p = .001.  
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Figure 6. Scatter plot of scores on Social Support Index by patient age at time of transplant, 
where higher scores indicate greater dissatisfaction with social support. 
 
A three-group comparison of younger, middle-aged, and older patients revealed that 
there was a significant effect of age on satisfaction with social support, F(2, 297.62) = 5.94, p  = 
.003 (Table 4).  Planned contrasts revealed that the younger group had significantly lower 
satisfaction with social support than the older group, t(148.08) = -3.04, p  = .003.  The middle-
aged group also had lower satisfaction with social support than the older group, t(403.66) = -
3.09, p  = .002. There was no significant difference between younger and middle-aged patients 
on satisfaction with social support, t(142.70) = -.97, p = .335. 
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Post-transplant symptom distress.  On the Heart Transplant Symptom Checklist, where 
higher values indicate greater post-transplant symptom distress, older patients reported less 
symptom distress (M = .07, SD = .04) than younger patients (M = .08, SD = .05), t(352.67) = -
2.14, p = .03, d = 0.21, 95% CI [0.03, 0.39] (Figure 7).  This difference was not statistically 
significant after adjusting the significance value to 0.005 using a Bonferroni correction. When 
the variable was transformed back to its raw data form, with values ranging from 0 to 3, (0 = not 
bothered at all, 1 = slightly bothered, 2 = moderately bothered, 3 = very bothered), the older 
patients’ average symptom distress score was 0.20 and the younger patients’ average symptom 
distress score was 0.22. 
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Figure 7. Scatter plot of scores on Heart Transplant Symptom Checklist by patient age at time of 
transplant, where higher scores indicate greater distress from symptoms related to the heart 
transplant. 
 
 A three-group comparison of younger, middle-aged, and older patients revealed that 
there was not a significant effect of age on post-transplant symptom distress, F(2, 275.63) = 
2.72, p  = .068 (Table 4). Planned contrasts revealed that the younger group had more post-
transplant symptom distress than the older group, t(149.04) = -2.21, p  = .029, however this 
difference was not significant after a Bonferroni correction adjusting the significance value to p 
<.016. There were no significant differences between younger and middle-aged patients, 
t(131.46) = -1.18, p = .24, nor the middle-aged and older patients on post-transplant symptom 
distress, t(368.20) = -1.66, p = .10.  
Stress related to heart transplant.  On the Heart Transplant Stressor Scale, where 
higher values indicate greater post-transplant stress, older patients reported experiencing less 
stress (M = .07, SD = .06) than younger patients (M = .10, SD = .07), t(352.66) = -4.09, p < .001, 
d = 0.45, 95% CI [0.26, 0.63] (Figure 8).  This significant difference represents approximately a 
medium effect size. When the variable was transformed back to its raw data form, with values 
ranging from 0 to 3, (0 = not stressful at all, 1 = slightly stressful, 2 = fairly stressful, 3 = very 
stressful), the older patients’ average stress level was 0.16 and the younger patients’ average 
stress level was 0.22. When institution was included in an additional analysis as a covariate, it 
was not significantly related to post-transplant stress, F(1, 552) = 2.36, p = .125. Additionally, 
the effect of age group on stress remained significant after controlling for institution, F(1, 552) = 
14.38, p < .001.  
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Figure 8. Scatter plot of scores on Heart Transplant Stressor Scale by patient age at time of 
transplant, where higher scores indicate greater stress related to the heart transplant. 
 
A three-group comparison of younger, middle-aged, and older patients revealed that 
there was a significant effect of age on stress related to the heart transplant, F(2, 262.79) = 8.72, 
p  < .001 (Table 4).  Planned contrasts revealed that the younger group had significantly more 
heart transplant related stress than the older group, t(145.81) = -3.83, p  < .001.  The middle-
aged group also had more heart transplant related stress than the older group, t(363.31) = -3.33, 
p  = .001. There was no significant difference between younger and middle-aged patients on 
stress related to the heart transplant, t(127.64) = -1.81, p = .07. 
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Depression.  On the Cardiac Depression Scale, where higher values indicate more 
depression, older patients reported less depression (M = 69.6, SD = 23.03) than younger patients 
(M = 81.38, SD = 25.30), t(553) = -5.15, p < .001, d = 0.48, 95% CI [0.29, 0.66] (Figure 9).  
This significant difference represents approximately a medium effect size.  There were 
additional age group differences in regards to clinical levels of depression.  Younger patients 
scored above the clinical threshold significantly more often than older patients, χ2 (1) = 7.07, p = 
.008, OR = 2.031
                                                 
1 Field (2009) suggests calculating an odds ratio in chi-square analyses, rather than Cramer’s V 
statistic, since odds ratio is a more commonly used and useful measure of effect size for 
categorical data.  The odds ratio was calculated by dividing the odds of younger patients having 
clinically significant levels of depression by the odds of older patients having clinically 
significant levels of depression. 
 (Figure 10). When institution was included in an additional analysis as a 
covariate, it was not significantly related to depression, F(1, 552) = .001, p = .974. Additionally, 
the effect of age group on depression remained significant after controlling for institution, F(1, 
552) = 26.38, p < .001.  
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Figure 9. Scatter plot of scores on Cardiac Depression Scale by patient age at time of transplant, 
where higher scores indicate greater depression. The horizontal line on the y-axis signifies the 
clinical cut-off value indicative of more severe depression. 
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Figure 10. Bar chart of scores on Cardiac Depression Scale by age group and frequency of 
patients scoring within the clinical range. 
 
A three-group comparison of younger, middle-aged, and older patients revealed that 
there was a significant effect of age on depression, F(2, 552) = 13.95, p  < .001 (Table 4).  
Planned contrasts revealed that the younger group had significantly higher depression scores 
than the older group, t(552) = -4.48, p  < .001.  The middle-aged group also had higher 
depression scores than the older group, t(552) = -4.60, p  < .001. There was no significant 
difference between younger and middle-aged patients on depression scores, t(552) = -1.18, p = 
.24. 
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Negative affect.  On the Positive and Negative Affect Schedule-Expanded Form, where 
higher values on the negative affect subscale indicate increased frequency of experiencing 
negative affect, older patients reported less negative affect (M = .11, SD = .13) than younger 
patients (M = .16, SD = .15), t(355.67) = -3.60, p < .001, d = 0.35 ,95% CI [0.16, 0.53] (Figure 
11).  This significant difference represents a small to medium effect size. When the variable was 
transformed back to its raw data form, with values ranging from 1 to 5 as participants rate the 
extent to which they have “felt this way during the past month” (1 = very slightly or not at all, 2  
= a little, 3  = moderately, 4  = quite a bit, and 5  = extremely) the older patients’ average 
negative affect was 1.44 and the younger patients’ average negative affect was 1.63. After 
converting these scores to total subscale scores that can be compared with known normative 
data, the older patients’ average score on the negative affect subscale was 14.4, and the younger 
patients’ average score was 16.3.  When institution was included in an additional analysis as a 
covariate, it was not significantly related to negative affect, F(1, 550) = .002, p = .965. 
Additionally, the effect of age group on negative affect remained significant after controlling for 
institution, F(1, 552) = 11.48, p = .001.  
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Figure 11. Scatter plot of scores on the negative affect subscale of the Positive and Negative 
Affect Schedule by patient age at time of transplant, where higher scores indicate more negative 
affect. 
 
 A three-group comparison of younger, middle-aged, and older patients revealed that 
there was a significant effect of age on degree of negative affect, F(2, 259.7) = 9.80, p  < .001 
(Table 4).  Planned contrasts revealed that the younger group had significantly more negative 
affect than the middle-aged group, t(126.94) = -2.76, p  = .007, and the older group, t(144.94) = 
-4.22, p  < .001.  The middle-aged group also had more negative affect than the older group, 
t(362.65) = -2.51 p  = .012.  
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Positive coping strategies.  On the Jalowiec Coping Scale, where higher values indicate 
more frequent use of a particular coping strategy, older patients reported less frequent use of 
positive coping strategies (M = .50, SD = .25) than younger patients (M = .55, SD = .23), 
t(280.36) = -3.60, p = .014, d = 0.21 (95% CI [0.15, 0.52] (Figure 12). This difference was not 
statistically significant after adjusting the significance value to 0.005 using a Bonferroni 
correction. When the variable was transformed back to its raw data form, with values ranging 
from 0 to 3, (0 = never used, 1 = seldom used, 2 = sometimes used, 3 = often used), the older 
patients’ average use of positive coping strategies was 1.49 and the younger patients’ average 
use of positive coping strategies was 1.66. 
 
  65 
 
Figure 12. Scatter plot of scores on the positive coping strategies subscale of the Jalowiec 
Coping Scale by patient age at time of transplant, where higher scores indicate more frequent 
use of positive coping strategy. 
 
 A three-group comparison of younger, middle-aged, and older patients revealed that 
there was not a significant effect of age on overall functioning after adjusting using a Bonferroni 
correction, F(2, 338.88) = 3.21, p  = .04 (Table 4).  Planned contrasts revealed that there was no 
significant difference between younger and older patients’ use of positive coping strategies, 
t(192.80) = -1.84, p  = .07.  Younger patients also did not differ in their use of positive coping 
strategies compared to middle-aged patients, t(140.46) = -.09, p = .93. Middle-aged patients, 
however, did use positive coping strategies more often than older patients, t(304.64) = -2.37, p  
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= .018, however this difference was not significant after the Bonferroni correction adjusting the 
significance value to .016. 
Factor Analysis 
 Variables included in the factor analysis met the necessary requirements for sample size, 
strength of the relationship, and normality of variables.  A principal component analysis was 
conducted with an Oblimin rotation, which found evidence for a one-factor solution based on the 
Eigenvalue rule and the scree tests (DeVellis, 2003). The first factor accounted for 48.22% of 
the variance. Variables were considered to load on this factor if (a) they loaded at or above 0.7 
on the factor and (b) they did not cross-load at or above 0.3 on any other factor.  The variables 
that loaded on this first factor were depression, post-transplant symptom distress, satisfaction 
with quality of life, stress related to the heart transplant, overall functioning, and negative affect.  
Each of these variables loaded substantially onto the factor (all loadings greater than 0.74).  
These variables were then combined into a composite variable.  The scores on the Cardiac 
Depression Scale were recalculated into proportional scores between 0 and 1.00 so that all 
variables would be on the same scale relative to each other.  Additionally, the majority of the 
variables that loaded onto this factor had scales where higher values indicated a generally worse 
outcome (more depression, more symptom distress, more stress, poorer functioning, and more 
negative affect), however higher scores on satisfaction with quality of life indicated a more 
desirable outcome (more satisfaction).  Therefore, satisfaction with quality of life was reverse 
coded so that all variables could create a composite score where higher values signify poorer 
outcomes.   
 The composite score was created by calculating the mean of the six variables that loaded 
onto the first factor.  On this composite score, older patients scored significantly lower (M = .17, 
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SD = .07) than younger patients (M = .20, SD = .08), t(551) = -4.36, p < .001, d = 0.39, 95% CI 
[0.21, 0.57].  This difference represents a small to medium effect size.  Similar results were 
found when using the three-group comparison of younger, middle, and older adults.  There was a 
significant effect of age group on the composite variable, F(2, 218.70) = 10.99, p < .001.  
Planned contrasts revealed that the younger group scored significantly higher on the composite 
variable than the older group, t(145.02) = -3.80, p < .001.  The middle-aged group also scored 
significantly higher on the composite variable compared to the older group, t(363.13) = -3.99, p 
< .001. The younger group and middle-aged group, however, did not score significantly different 
on the composite variable, t(127.12) = -1.36, p = .177.  
Discussion 
The present study sought to reinforce the shifting mindset that older patients show at 
least comparable outcomes to younger patients in terms of heart transplant outcomes (Mehra et 
al., 2006).  Given the controversial role that age plays in regards to organ allocation (Bramstedt, 
2001; Tong et al., 2010), it is important for research to continue examining outcomes both in 
terms of survival and quality of life.  Increasing life expectancy and the growing percentage of 
the population above age 65 will contribute to the demand for heart transplants, while it appears 
the supply of available hearts for transplant will remain stable. With the changing demographics 
of the U.S. population and improvements in technology and medicine, there have been changes 
in “age caps” for heart transplant patients over the last several decades (Mehra et al., 2006). 
Continued research is needed to assess how these changes in practice are impacting outcomes 
for patients in order to inform future heart transplant recommendations and guidelines.  
Primary Age Differences 
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 The array of findings in the present study point to an overall higher quality of life among 
heart transplant patients older than 65 relative to those under age 65.  Older patients had more 
favorable outcomes relative to younger patients in a wide range of domains.  Additionally, a 
relatively high degree of confidence can be placed in these findings, since the statistical analyses 
were adjusted using the conservative Bonferroni correction.  The Bonferroni correction adjusted 
the critical significance value to p < .001, which signifies 99.9% confidence that the resultant 
differences are genuine and not chance findings (Field, 2009).   
 Overall quality of life.  Older patients reported higher satisfaction with quality of life 
than the younger patients, which is a critical finding since one could argue that quality of life is 
one of the most important outcomes to examine post-transplant.  There are several potential 
reasons for this finding.  First, satisfaction with quality of life may represent an overall 
evaluation of adjustment that encompasses many of the other variables where age differences 
were also found, including mood, social support, and stress related to the heart transplant.  As 
seen in Table 2, satisfaction with quality of life was highly correlated with these other variables.  
Another reason for the older patients’ higher satisfaction with quality of life may be due to 
changes in emotion regulation that occur with age. Socioemotional selectivity theory 
hypothesizes that as people age, there is a motivational shift towards investing more in the 
quality of social relationships and an overall improved appreciation of life (Carstensen et al., 
2003).  There is a desire to focus on the present, derive satisfaction from life, and experience 
more positive than negative emotional states.  Researchers have also found that older adults tend 
to engage in more downward social comparison as a function of emotionally regulatory goals, 
whereas younger adults engage in more upward social comparison as a function of self-
assessment (Heckhausen & Krueger, 1993).  Therefore, older patients in the present study may 
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have been more generally satisfied with their quality of life due to their motivations for 
emotional satisfaction and tendencies towards downward comparison, while the younger 
patients were focused on upward comparison between themselves and “superior” others 
(Heckhausen & Krueger, 1993).  
Another important consideration in comparing older and younger patients’ quality of life 
is that satisfaction depends on a perception of personal quality of life.  A variety of research has 
demonstrated there may be discrepancies in how older adults perceive and characterize their 
quality of life compared to others’ perceptions. One study found that older adults’ perceptions of 
their health and well-being is often better than their own physicians’ perceptions of the older 
adult’s quality of life (Uhlmann & Pearlman, 1991).  Another study found that more than 75% of 
a community sample of older adults rated themselves as aging successfully, although only 15% 
reported an absence of disability or physical illness (Montross et al., 2006).  Thus, in the present 
study, the age differences in satisfaction with quality of life seem to reflect findings in other 
areas of literature demonstrating similar age differences in subjective perceptions of quality of 
life.  
Adherence.  Older patients also displayed less difficulty with adherence and better 
adherence behavior than younger patients.  This is certainly an important difference to note, 
since post-transplant nonadherence rates are relatively high (20-50%) and can have fatal 
consequences for patients (Laederach-Hoffman & Bunzel, 2000).  Despite known obstacles in 
general for older patients and medication adherence, including challenges with vision, hearing, 
memory, environmental and financial support (Murray et al., 2004), older patients in this study 
seemed to have better adherence behavior than younger patients.  Similar results have been seen 
in previous literature in which older heart failure patients (Evangelista et al., 2001) and older 
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renal transplant patients (Gremigni et al., 2007) had better medication adherence than younger 
patients.  In other illness domains that require similarly complex medical regimens, such as 
diabetes, older patients again tend to demonstrate better adherence than younger patients (Ho et 
al., 2006).   
Adherence, like any health behavior, can be conceptualized through numerous models 
for understanding and predicting why certain population subgroups might be more or less 
adherent than others.  The health belief model (Glanz, Rimer, & Lewis, 2002) might suggest that 
the older patients have experienced more cues to action from same-age peers that prompt better 
adherence behavior in general.  Additionally, the older patients may have had more experience 
with health issues and disease management, simply as a result of having more years of life lived 
than the younger patients.  According to the self-efficacy portion of the health belief model 
(Bandura, 1997), this previous experience would improve self-efficacy towards the complicated 
medical regimen and thus improve adherence.  Alternatively, the age differences in adherence 
seen in the present study can be considered through the common-sense model (Hale, Treharne, 
& Kitas, 2007; Leventhal, Meyer, Nerenz, 1980; Meyer, Leventhal, Gutmann, 1985).  Illness 
representation may have differed between the older and younger patients, such that the older 
patients viewed the heart transplant as an opportunity for improvement in quality of life, 
whereas the younger patients may have viewed the same transplant as a negative health event 
that is incongruent with general perceptions of health for their age group. Additionally, the older 
patients with more years of illness experience may have had more realistic expectations of the 
post-operative recovery period and long-term management than the younger patients. It may 
have also been the case that that the older and younger patients differed in their expected time-
line for recovery and expected consequences of the surgery.  
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Overall, these models of health behavior may help to explain the age differences in 
adherence found in the present study.  Given the importance of adherence in organ transplant 
(Collins & Labott, 2007; Olbrisch et al., 2002), the present findings add to the small body of 
literature demonstrating important age differences in adherence rates. Older patients appear to 
have relatively better adherence than younger patients, despite the previously mentioned medical 
regimen adherence challenges older patients face, and further exploration of this research area 
may be very useful for post-transplant care and future intervention development for all patients. 
Social support.  The older patients were also more satisfied with their social support 
than younger patients. This finding is particularly important, since social support is often a 
critical area of a patient’s life that is considered in the pretransplant evaluation (Collins & 
Labott, 2007; Olbrisch et al., 2002). The transplant team assesses the both the quantity and 
quality of the patient’s social support system, since poor social support is related to increases in 
posttransplant psychological distress (Dew et al., 1994).  In the present study, the Social Support 
Index assessed not only the structure of social support, but also the function of the support 
network since patients were asked to evaluate how satisfied they were with the support received.  
This is an important distinction to make, since assessing function of support may be more 
nuanced than simply measuring the structure of a support network. Additionally, research from 
the literature on stress and coping demonstrates that perceived social support, or the perception 
that one’s social network is ready to provide aide if needed, is more important than actual 
support received in predicting adjustment to a stressful life event (Wethington & Kessler, 1986).  
The socioemotional selectivity theory can also be an explanation for why the older 
patients reported being more satisfied with their social support than the younger patients in the 
study.  According to the theory, older adults often engage in antecedent emotional regulation, or 
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the process of proactively avoiding negative emotions (Carstensen et al., 2003).  As such, older 
adults regulate their social networks and structure their social worlds to optimize the emotional 
meaningfulness of those relationships.  Several studies have found that older adults often have 
smaller social networks than younger adults (Cornwell, Laumann, & Schumm, 2008; Lawton, 
Moss, & Fulcomer, 1987). Although older adults have smaller social networks and interact with 
others less often than younger adults, the social networks of older adults are made up of 
emotionally close social partners.  Older adults’ decrease in size of social networks is a result of 
an active pruning process of peripheral social partners, leaving a small social network of highly 
satisfying relationships (Carstensen et al., 2003).  Thus, in the present study, the older patients 
may have reported significantly higher satisfaction with social support than the younger patients 
due to the structure and make-up of their social network even prior to the heart transplant.   
Stress. Older patients also reported being less stressed by heart transplant stressors and 
other factors related to heart failure than the younger patients. This finding is consistent with 
findings from the developmental psychology literature, in which various studies have found that 
compared to younger adults, older adults have greater emotional control and fewer negative 
emotional experiences (Gross et al., 1997), report fewer stressful life events (Paykel, 1983), 
fewer daily hassles (Chiriboga, 1997) and experience these hassles as less stressful (Aldwin, 
1990).  
One reason why the older patients demonstrated better adjustment regarding stress and 
may be due to previous life experiences.  Considering the inoculation hypothesis (Eysenck, 
1983), it may be the case than the older patients experienced the transplant surgery, the 
complicated medical regimen, and general health-related stress as less stressful since they are 
more likely to have experienced similar events in the past compared to the younger patients. 
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This explanation has been used in previous studies of age differences in coping with health 
issues, including a noteworthy study completed in 1984 that examined a large group of patients 
(n = 758) across six different chronic illnesses (Cassileth et al., 1984).  These researchers found 
that older patients (>60 years old) had better total mental health scores than middle-aged or 
younger patients in all diagnostic groups. They suggest that the older patients may have 
developed more effective stress management skills as a result of more years and experience with 
health illnesses.  The researchers also note that older patients’ perspectives and expectations may 
be more suitable for adaptation to illness than that for younger patients.   
This finding may also be explained by considering both the socioemotional selectivity 
theory (Carstensen et al., 2003) and the buffering hypothesis. According to the buffering 
hypothesis, social support acts a resource that blunts the effects of stress (Cohen & Wills, 1985). 
Research has shown that the buffering hypothesis is best supported by studies that examine the 
functional rather than structural elements of social support (Taylor, 2007), as was measured in 
the present study by satisfaction with social support. While socioemotional selectivity theory can 
account for why older adults tend to have small, highly satisfying social networks, the buffering 
effects of social support might explain the mechanism through which the older patients in the 
present study reported less stress.  
 Depression and negative affect. Older patients also had lower levels of both negative 
affect and depression compared to younger patients. Compared to known normative data 
regarding negative affect on the Positive and Negative Affect Schedule, both older and younger 
patients reported similar levels of negative affect compared to nonclinical samples (Crawford & 
Henry, 2004; Watson et al., 1988), psychiatric inpatient and mixed clinical samples (Watson & 
Clark, 1991). This finding is important since some research has found that mood and depression 
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are important predictors for post-transplant adherence (Lisson, Rodrigue, Reed, & Nelson, 2005) 
and physical morbidity and mortality outcomes, including the development of cardiac allograft 
disease (Dew et al., 1999).  Additionally, the older patients’ overall less negative affect and 
mood may have played a role in the other adjustment and adherence outcomes found in the 
present study.  One study examining heart transplant patients found that higher positive 
expectations prior to their transplant significantly predicted later adherence to the medical 
regimen and physical health outcomes (Leedham, Meyerowitz, Muirhead, & Frist, 1995).   
The findings in the present study are consistent with previous literature, which found 
older patients were less depressed and reported less negative affect than younger patient 
populations after heart transplant (Martinelli et al., 2007) and across a variety of chronic 
illnesses (Cassileth et al., 1984). Given that depression and affect are presumably influenced by 
emotion regulation processes, the socioemotional selectivity theory again offers a plausible 
explanation for the current findings.  Emerging out of the socioemotional selectivity theory 
literature, there is a growing body of evidence that finds older adults regulate their emotions in 
such a way that optimizes positive emotion and minimizes negative emotion (Carstensen & 
Mikels, 2005).  This positivity effect has been seen in studies demonstrating that older adults 
prefer, attend to, and remember positive information better than negative information, both in 
working memory studies (Mikels, Larkin, Reuter-Lorenz, & Cartensen, 2005) and 
autobiographical memory (Kennedy, Mather, & Carstensen, 2004). The positivity effect is often 
examined by considering the ratio of positive to negative information recalled between older and 
younger adults (Charles, Mather, & Carstensen, 2003).  For instance, Charles, Mather, and 
Carstensen (2003) found that while there was an overall decrease in image recall with age, the 
ratio of positive to negative images recalled increased with age. In another study examining the 
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positivity effect with healthcare information, the ratio of positive to negative healthcare 
messages remembered increased with age (Shamaskin, Mikels, & Reed, 2010). Within the 
literature on aging and affect, a general finding is that there are decreases in negative affect with 
age. One noteworthy study using a longitudinal design with a large sample (n = 2, 804) found 
that negative affect decreased with increasing age across four generations of families (Charles, 
Reynolds, & Gatz, 2001). Age differences in positive affect, on the other hand, are less 
conclusive (Charles et al. 2001).  
Considering these findings from developmental psychology in the context of the present 
study, one could reasonably expect that heart transplant and the years that follow would require 
a great deal of emotion regulation and adjustment.  In this long-term adjustment process, the 
older patients may have been more likely than the younger patients to avoid negative 
interactions and negative affect, which would therefore improve the ratio of positive to negative 
experiences.  While the underlying motivation for this effortful avoidance of negative 
experiences is to construct a social environment that enhances well-being (Carstensen et al., 
2003), these factors likely also explain why the older patients in the present study reported less 
depression and negative affect than the younger patients. It may also be the case that the older 
patients demonstrated less depression in conjunction with lowered levels of heart transplant-
related stress and more satisfaction with their social support.  While the present study is cross-
sectional and no causational conclusions can be drawn, it is probable that several of the main 
outcome variables influenced each other since many of them are correlated with each other 
(Table 1).  
It is important to note that not only did older patients have lower average levels of 
depression than the younger patients, but there were also significantly more younger patients 
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that reported clinical levels of depression than the older patients.  This finding is in contrast with 
some previous literature examining increasing age and risk for depression.  A general finding in 
the literature is that older adults with poorer health have relatively high levels of depression 
(Hybels & Blazer, 2003) while healthy, normally functioning older adults are not at any greater 
risk for depression than younger adults (Jorm, 2000; Roberts, Kaplan, Shema, & Strawbridge, 
1997).  The present findings, on the other hand, demonstrate that more than 5 years after heart 
transplant, the older patient population had significantly lower levels of depression than the 
younger patients, despite both age groups representing the same medical population. Another 
study of heart failure patients found similar results, in which younger patients had a higher 
incidence of depression than older patients (Gottlieb et al., 2004). These researchers suggested 
the finding was due to the younger patients’ disparity between their functional status and 
expectation for functioning. In the present study, it is not clear the impact of negative affect on 
depression prevalence, except that the variables were highly correlated with each other. A future 
longitudinal study could explore this relationship further to determine how more short-term 
mood states, as assessed by the Positive and Negative Affect Schedule measure in the present 
study, might contribute to the long-term development of depression.  
Composite variable. According to DeVellis (2003), one purpose of a factor analysis is 
to provide a means of explaining variation among many variables using relatively few newly 
created variables, or factors.  In the present study, the composite variable was calculated after 
conducting a factor analysis of the main outcome variables to determine if certain variables 
varied in a similar manner to each other and reflected an unobserved latent variable.  The factor 
analysis revealed a one-factor solution that included six variables: depression, post-transplant 
symptom distress, satisfaction with quality of life, stress related to the heart transplant, overall 
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functioning, and negative affect.  DeVellis (2003) explains that one can examine which items 
best exemplify the factor, or have the largest loadings on a particular factor, and this may clarify 
the nature of the factor in question.   
In the present study, mood, quality of life, and general emotional experience seem to be 
conceptually linked and loaded heavily on the same factor, which likely reflect an underlying 
factor such as adjustment.  In addition to the individual variables differences found between the 
older and younger groups, the older patients again scored better on the composite variable 
compared to the younger patients.  This finding is particularly interesting since two variables, 
post-transplant symptom distress and overall functioning, loaded highly on the latent variable in 
the factor analysis, but there were no significant age differences found when these variables 
were analyzed individually.  Additionally, several variables (difficulty with adherence, actual 
adherence, and satisfaction with social support) did demonstrate significant age differences 
when analyzed individually, however they did not load highly onto the latent variable in the 
factor analysis. One possible explanation for this finding is that the latent variable may reflect 
more of the personal emotional adjustment aspect of the post-transplant period, while adherence 
and satisfaction with social support are further removed from the within-person, individual 
adjustment process. 
 Nonsignificant Age Differences 
 There were no differences between the older and younger patients in regards to overall 
functioning, post-transplant symptom distress, or use of positive coping strategies.  While these 
differences neared significance values and trended in the hypothesized direction, they did not 
reach the adequate level of significance after adjusting with the Bonferroni correction.  
Regarding overall functioning, it may be the case that the overall score of the Sickness Impact 
  78 
Profile did not capture age differences that might exist.  For example, some previous studies 
have found that older patients have better mental health outcomes compared to younger patients, 
while younger patients report better physical health outcomes (Littlefield et al., 1996; Martinelli 
et al., 2007).  In the present study, this same pattern may have existed, but significant differences 
could have been masked since the Sickness Impact Profile assesses overall health functioning, 
including both physical and mental components of health. 
A similar explanation might account for the nonsignificant differences in post-transplant 
symptom distress.  One might expect that the older patients would be better equipped to be less 
bothered by the symptom due to the previously mentioned age-related changes in emotion 
regulation and experiences of stress.  However, since the Heart Transplant Symptom Checklist 
assesses physical symptoms, and research has shown that physical health tends to be worse in 
older patients (Littlefield et al., 1996; Martinelli et al., 2007), it is difficult to determine if any 
genuine age differences in symptom distress were mitigated due to the measure’s emphasis on 
the presence of physical symptoms.   
Lastly, the nonsignificant age differences in regards to use of positive coping strategies 
may be due to known differences in coping strategies among older and younger adults.  Some 
researchers have concluded based on studies of coping strategy use and effectiveness that older 
adults may be more effective copers by proactively avoiding stressful situations in which coping 
would be necessary (Aldwin et al., 1996).  Other researchers within the coping literature field 
make the distinction between automatic and intentional coping, in which unintentional and 
habitual coping behaviors may be adaptive but without conscious awareness or control (Cramer, 
1998).  In this regard, perhaps the older patients in the present study utilized coping strategies in 
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an unintentional or automatic manner, and thus would not endorse using explicit or intentional 
positive coping strategies.  
Age Differences Across Three Groups 
 The purpose of examining age differences through the “older group” compared to 
“younger group” dichotomy was to maintain consistency with previous literature and reflect the 
current practice in transplant recommendations with a degree of external validity.  There are 
some limitations with comparing two age groups and drawing conclusions based on group 
means.  First, the two age groups were not equal in terms of sample size or variance, however 
these differences were addressed statistically.  Given the large sample size for the patient 
population in the entire study, there was an adequate number of participants in the older adult 
group to be able to conduct the necessary statistical analyses.  Additionally, when the 
homogeneity of variance assumption was violated, an alternative statistical test, such as the 
Brown-Forsythe F-ratio, was used since it is known as robust when this assumption is broken 
(Field, 2009).  
Another potential limitation of comparing patients divided into two age groups is that 
this simplifies the patient population, particularly in the younger age group. The age range of 
participants varied quite a bit between the younger and older groups (younger group range: 21-
59 years old; older group range: 60-75 years old). It is possible that the youngest patients in the 
younger age group (< 45 years old at time of transplant) may have had a different adjustment 
process that was unique compared to the older patients in the younger age group (45-59 years 
old at time of transplant).  This was an important consideration to explore, since the youngest 
patients’ scores on the various measures may have been lowering the average score of the 
younger group as a whole, potentially amplifying the significant age differences results.  
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This alternative explanation for the main findings, however, was not supported.  After 
dividing the patient population into the previously explained younger (<45 years old), middle-
aged (45-59 years old), and older (>60 years old) groups, the older group continued to show 
better adjustment to the outcome measures of interest.  For the variables quality of life, difficulty 
with adherence, actual adherence, satisfaction with social support, stress related to the heart 
transplant, depression, and negative affect, the older patient group scored significantly better 
than the younger and middle-aged groups.  Additionally, the middle-aged group tended to score 
similarly to the younger patient group across these variables, with the exception of negative 
affect in which the youngest group showed the highest levels of negative affect, followed by the 
middle-aged group and then the older group in a linear fashion.  In regards to overall health 
functioning, as measured by the Sickness Impact Profile, the middle-aged group scored 
significantly poorer than both the younger and older patient groups.  Perhaps the older patients’ 
scores were relatively better than the middle-aged group due to enhanced emotional adjustment, 
while the youngest patients’ scores were better due to presumably better physical functioning 
that occurs with youth. Lastly, there were no significant differences among the three age groups 
in regards to post-transplant symptom distress, which could be expected given that there were no 
age differences in the two-group comparison.  
Exploring the primary findings further through the three-group analysis helps elucidate 
the main age differences seen across many of the outcome variables.  It is clear that there is not a 
younger subset of patients (<45 years old) in the younger group that is functioning differently 
from the middle-aged patients also included in the younger patient group. In fact, it appears that 
the middle-aged patients scored very similarly to the younger patients and differently from the 
older patients.  From this finding, one can conclude more confidently that the scores of the 
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younger group in the main two-group analyses are accurate reflections of all patients included in 
the group.  The older patient sample does seem distinct from both the middle-aged the younger 
group, which further supports the various theoretical explanations for older adults maintaining 
unique coping and adjustment abilities in the face of a major health stressor.   
Clinical Impact 
 In the present study each age groups’ calculated mean scale scores were converted back 
into the raw scores in order to interpret how the two age groups actually differed in their 
reporting on the scales. On the majority of the scales, the response options were limited in range; 
many scales had a 4-point scale, while some scales had up to a 7-point scale.  The older and 
younger patients differed in raw scale scores by often less than one point on the original scales. 
On the Sickness Impact Profile, however, there is a larger range of possible scores and the 
difference in scores between the older and younger patients becomes more evident. Normative 
data studies for the Sickness Impact Profile demonstrate that general adult population has a score 
of 5 (Lipsett et al., 2000), while patients with rheumatoid arthritis scored a 15.9 (Deyo, Inui, 
Leininger, & Overman, 1982) and patients with chronic lower back pain scored a 23.8 (Follick, 
Smith, & Ahern, 1984). The older patients in the present study scored a 7.7 and the younger 
patients scored a 9.9, which was not significantly different after the conservative Bonferroni 
correction, but there may be some clinical meaning that can be drawn from this finding.  All 
patients in the study were functioning more poorly than the general population normative 
sample, but the older patient sample scored 54% higher than the general population while the 
younger patient sample scored 98% higher.  There is also evidence on the Cardiac Depression 
Scale of a clinically meaningful difference between the older and younger patients’ scores.  
Based on the chi-square analysis, the odds of a patient scoring in the clinical range on the 
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Cardiac Depression Scale was 2.03 times higher if the patient was a younger adult than if he or 
she was an older adult. 
 While the main findings from the present study demonstrate that the two age groups are 
significantly different from each other across outcomes, statisticians and research 
methodologists often recommend supplementing statistical significance testing in some manner 
(Kazdin, 2010). One of the major concerns or limitations with relying solely on null hypothesis 
and statistical significance testing is that large sample sizes will often result in statistically 
significant differences, regardless of whether they truly exist or not.  Kazdin (2010) suggests that 
it is best practice to estimate the strength of an effect, in addition to statistical significance 
testing in order to determine the magnitude of differences between groups.  To determine the 
magnitude of an effect, effect size is often calculated.  Effect size is a useful statistic since it can 
be interpreted in standard deviation units and thus compared across different outcome measures. 
As a supplement to the main findings of statistically significant differences between the 
older and younger patients, effect size was also calculated for each comparison.  For the 
variables in which there was a statistically significant difference, effect sizes ranged from .25 to 
.47, which represent small to approximately medium effects (Cohen, 1988). These differences 
can be clinically meaningful, however, when considering the context of the dependent and 
independent variables in the analyses.  Prentice and Miller (1992) argue that a large effect size is 
not necessarily the only way to show an important effect.  They make the case that a small effect 
can be noteworthy if it was created through relatively minimal changes in the independent 
variable.  In the present study, the continuous age variable was altered by dividing patients into 
two groups based on a seemingly arbitrary distinction between older and younger patients, based 
on previous literature and current transplant practices. Larson, Hoyt, and McCullough (2001) 
  83 
emphasize that one must assess the importance of the outcome in conjunction with how 
supposedly minor the independent variable’s influence on the outcome.  Since quality of life and 
other facets of adjustment are presumably multi-determined and influenced by a variety of 
factors, it is a noteworthy finding that the relatively arbitrary distinction of age group produces a 
small to medium effect on substantial post-transplant outcomes.   
Limitations and Future Directions 
There are a number of limitations in the present study that should be noted in the 
interpretation of the findings.  First, the patients included in the study were only those patients 
who agreed to participate. This self-selected group of patients may have agreed to participate if 
they felt well enough to participate, which could have overestimated the quality of life measure 
and underestimated the mood and heart transplant symptom and stress measures.  On the other 
hand, patients who were functioning particularly well may have returned to work or have been 
too busy to wish to participate in the study.  Either of these possibilities may have inflated or 
deflated overall mean scores.  For instance, younger heart transplant patients that had good 
psychosocial functioning may have not participated in the study if they had returned to work, or 
alternatively, older patients who had very poor functioning after the transplant may have been 
too ill and chosen not to participate.  
Similarly to the self-selected limitation previously mentioned, another major limitation 
of this study is that the patient sample consisted only of patients who survived at least 5 years 
post-transplant and were eligible to be recruited for the study. While the present study suggests 
that across a variety of psychosocial outcomes, older patients demonstrate better adjustment 
after a heart transplant than younger patients, these findings are based on a sample of patients 
who survived at least 5 years after the surgery.  The patients who did not survive at least 5 years 
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presumably had poorer health functioning and may have also had poorer psychological 
functioning.  Of the original 1,437 patients transplanted at the four medical centers, 884 patients 
between 5 and 10 years post-heart transplantation were eventually eligible for potential 
recruitment.  553 patients were ineligible for recruitment, including 386 patients who died prior 
to consent and obviously could not be recruited for the study.  Unfortunately, data are not 
available regarding these patients that died prior to consent.  If the data were available, it would 
be important to explore these patient characteristics, particularly the portion of patients who 
would qualify as older or younger patients.  Given the mixed findings in the literature regarding 
age differences in mortality outcomes for heart transplant patients, knowing how many older and 
younger patients died prior to consenting to be in the present study would be beneficial for 
interpreting the main findings.  Future research using long-term follow-up designs should strive 
to collect additional data on patients who did not enroll in the study.  If there are age differences 
in the make up of the groups of patients who enrolled and did not enroll, it would be useful to 
know whether patients did not enroll due to poor functioning, exceptionally good functioning, or 
death prior to the enrollment period.   
Another limitation of the study is that patients were drawn from four different transplant 
centers, each of which has its own transplant criteria and patient selection process.  It may be the 
case that at one of these transplant centers, the transplant team maintains stricter guidelines or 
has a more rigorous pre-transplant evaluation process than other transplant centers.  Some 
research has demonstrated that there can be large discrepancies in the criteria used and rates of 
refusal for transplant based on psychological reasons (Levenson & Olbrisch, 1993). These 
researchers found that cardiac transplant programs are the most stringent in terms of rates of 
refusal to transplant and in criteria, however they concluded that a better consensus is needed in 
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regards to criteria for transplant, since even seemingly straightforward variables such as age can 
have unfair or unclear effects on transplantation access.  The sample in the present study 
included, and was thus restricted to, only patients who were deemed eligible for transplant at 
each particular transplant center.  Each transplant center likely had different criteria and 
standards that presumably impacted the characteristics of the patients who received heart 
transplants at that center.    
This limitation was partially addressed by including the transplant center as a covariate 
in the independent samples t-tests.  There was an effect of transplant center in regards to 
adherence; at two of the transplant centers, the older patients reported better adherence than the 
younger patients, while at the other two centers there were no significant age differences in 
adherence.  At the two centers where there were no evident age differences, the transplant teams 
may have carefully evaluated potential adherence issues in their pre-transplant evaluation for all 
patients or emphasized its importance in the post-operative recovery period.  For all other 
outcomes, however, transplant center was not a significant covariate, and one can assume that 
the variance in the outcome variables of interest was not due to variations in the transplant 
centers.  Future research could benefit by conducting a more formal evaluation of each 
transplant center’s screening and pre-transplant evaluation process.  Previous studies have used a 
survey methodology for assessing process, criteria, and outcomes of psychosocial evaluation of 
transplant candidates (Levenson & Olbrisch, 1993; Olbrisch & Levenson, 1991).  A future study 
using a multi-site design could use this survey or a similar survey to evaluate more generally 
how transplant centers differ in their selection process for transplant candidates.  This 
information would allow researchers to make comparisons across sites, hypothesize about the 
  86 
impact of the criteria on which patients are more likely to receive a transplant at each site, and 
then consider how this might effect the outcome variable of interest.  
Summary of Contributions 
 The current study sought to compare older and younger patients in regards to 
psychosocial functioning and adjustment, since studies in heart transplant literature often 
compare these patient groups in mortality and morbidity outcomes.  Overall, the findings 
suggest that older patients appear to report better psychosocial functioning after heart transplant 
than younger patients.  These age differences in functioning are seen across a range of outcome 
measures, capturing significant variation in emotional experience, social support functionality, 
important health behaviors such as adherence, and overall quality of life.  Additionally, further 
group analyses clarified that the older patients actually do represent a distinct group that 
functions differently from the middle-aged and youngest patients.   
 A strength to the present study is that the data set has unique characteristics not often 
seen in other heart transplant research studies.  This study has a relatively large sample 
compared to many other heart transplant studies, and the sample included a large enough age 
distribution to be able to divide the participants into dichotomous groups and conduct analyses 
to depict meaningful group comparisons.  Additionally, the sample included patients from 
multiple transplant centers, whereas many previous studies of heart transplant patients were 
conducted at single institutions. Patients were assessed from geographically diverse areas, which 
increased the representativeness of the sample.  Therefore, the results can be more confidently 
generalized to the larger population of heart transplant recipients, particularly since transplant 
center was not a significant covariate for most of the outcomes.  This study also examined 
patients who were at least 5 years post-transplant, and thus the results represent an assessment of 
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functioning after a long-term follow-up period. The long-term follow-up is an important strength 
to the study, since certain psychologically-influenced elements of the recovery period worsen 
over time, such as adherence rates (Dew et al., 1996).   
 Lastly, the present study is the only study to the author’s knowledge that has an a priori 
exploration of age differences, focusing specifically on comparing age groups of patients and 
exploring a variety of outcomes. Previous studies have either found age differences in 
psychological outcomes as a secondary finding (Bennett et al., 2001; Evangelista et al., 2001; 
Koivula et al., 2009), or they focused primarily on age differences but only in the context of a 
few psychological domains (Coffman et al., 1997; Martinelli et al., 2007).  Additionally, there 
are numerous studies that focus on patient age and medical outcomes, including survival rates 
(Blanche et al., 1996; Borkon et al., 1999; Demers et al., 2003; Marelli et al., 2008), rejection 
rates (Bradley, 2002), infection and malignancy rates (Tjang et al., 2008), and post-operative 
hospital stay length (Blanche et al., 1996; Morgan et al., 2003).  While it is critical to assess 
which patients are most likely to have a medically successful transplant, the findings from these 
medical outcomes studies remain mixed in regards to age.  It is at least equally important to 
evaluate psychological outcomes and how the surviving patients are functioning and adjusting to 
their transplant. Both quality and quantity of life benefits are typically considered 
simultaneously when medical professionals and the public are asked how to prioritize 
individuals for organ allocation (Tong et al., 2010). The present study offers a unique 
contribution to the literature in terms of the emphasis on age differences, and it adds to the 
smaller body of research that examines quality of life in transplant patients.  There is continued 
debate regarding the role of age in transplant decision-making (Bramstedt, 2001; Cairney, 2000; 
Kerstein & Bognar, 2010), even recently with former Vice President Dick Cheney’s 
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consideration of a heart transplant (Cappon, 2011). This study hopes to serve as an important 
contribution in balancing the heart transplant literature, as well as highlighting the need for 
continued reevaluation of changing patient demographics and how this translates to potentially 
necessary changes in policy and practice.  
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